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SAFETY 


This product has been designed and tested according to International Safety Requirements. To ensure 
safe operation and to keep the product safe, the information, cautions, and warnings in this manual 
must be heeded. Refer to Section I for general safety considerations applicable to this product. 


CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 


WARRANTY 


This Hewlett-Packard product is warranted against defects in material and workmanship for a period 
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its 
option, either repair or replace products which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility designated by HP. 
However, warranty service for products installed by HP and certain other products designated by HP 
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP service 
travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior agreement and 
Buyer shall pay HP’s round trip travel expenses. 


For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP 
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping 
charges, duties, and taxes for products returned to HP from another country. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation out- 
side of the environmental specifications for the product, or improper site preparation or maintenance, 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 


EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are pro- 
vided at the back of this manual. 
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MANUAL CHANGES 


MANUAL IDENTIFICATION 


Model Number: 8410B/8411A 
Date Printed: August 1979 
Part Number: 98410-90521 


This supplement contains important information for correcting manual errors and for adapting the manual to 
instruments containing improvements made after the printing of the manual. 


~ 


To use this supplement: 
Make all ERRATA corrections 


Make all appropriate serial number related changes indicated in the tables below. 
8410B 8411A 
Serial Prefix or Number Make Manual Changes Serial Prefix or Number Make Manual Changes 

1902A01893-—6 
1902401898 2004A 2 
1902A01299 
1902A0i901 
1902A01903—5 
1902A01908 thru 

2005A Prefix 


SERVICE NOTE 


‘All Serials” 8410B Auto-Frequency Mode Interface Cable 
Prefix 850 and below Reducing YTO Feedthrough 


All Serials Adjustment Procedures to ensure compatibility 
with broadband applications. 


8411A-3 All Serials Correct Part Numbers to use when replacing 
Sampler Assemblies. 


All Serials - 8411A Harmonic Converter Sampler Diode 
Replacement Procedure 


Bb NEw ITEM 
NOTE 


Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. 
Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available 
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model 
number and print date from the title page of the manual. 


NOVEMBER 3, 1980 


Printed in U.S.A. 


HEWLETT 
PACKARD 


Model 8410B/8411A 08410-90521 


ERRATA 


B>Page 1-0, Figure 1-1: 
Change the Source Control cable description to: 
8410B Option 020: HP Part No. 8120-2208 (For 8620C) 
8410B Option 050: HP Part No. 08410-60146 (For 8350A) 


BPage 1-1, Table 1-1: 
Change Cable Supplied description as follows: 
“For servicing plug-ins, a Service Cable is included, HP Part No. 08410-60067. For an 8410B Option 020, a Source 
Control Cable for use with the 8620C is supplied, HP Part No. 8120-2208. For an 8410B Option 050, a Source Control 
Cable for use with the 8350A is supplied, HP Part No. 08410-60146.” 


Page 1-4, Paragraph 1-21: 
Change paragraph 1-21 to, ““A detachable power cable, and servicing cable are supplied with the 8410B. For Options 020 
and 050, a Source Control Cable is also supplied. No accessories are furnished with the 8411A.” 


BPage 1-4, Paragraph 1-23: 
Add the following, “This cable is supplied with the 8410B Option 020.” 


Page 1-4, Following Paragraph 1-23: 
Add the following: 
1-23A. Source Control Cable for 8350A 


1-23B. A source control cable (HP Part No. 08410-60146) provides the control logic interconnection to the 8350A 
Sweep Oscillator necessary for automatic multi-octive operation. This cable is supplied with the 8410B Option 050. 


Page 6-5, Table 6-3: 
Change A1S1 to HP Part No. 3100-3317 CDS SWITCH-ROTARY 1.562 STRUT CTR SPCG; 16 


Page 6-7, Table 6-3: 
Change A5Q1, A5Q2 and ASQ3 to HP Part No. 1854-0404 CDO TRANSISTOR NPN SI TO-18 PD=360MW 
Mfr. Code 02037 Mfr. Part No. SS9333. (Recommended replacement) 


Page 6-8, Table 6-3: 
Change A7Q8 to HP Part No. 1854-0404 CDO TRANSISTOR NPN SI TO-18 PD=360MW Mfr. Code 02037 
Mfr. Part No. SS9333. (Recommended replacement) 


Page 6-11, Table 6-3: ; 
Add A10F1, HP Part Number 2110-0332, FUSE 3A 125V SLO-BLO. 
Add A10MP1 and A10MP2, HP Part Number 1251-2313, FUSE SOCKET. 


Page 6-35, Figure 6-5: 
Add Reference Designation 29 HP Part No. 9170-0874 CD3 CORE SHIELDING- BEAD 
Add Reference Designation 30 HP Part No. 08411-20042 CD1 FOAM 


Service Sheet 5 


Page 8-43, Figure 8-39: 
Delete J17 REF connector. 


Service Sheet 8 


Page 8-49, Figure 8-48: 
Delete J16 TEST AMPL connector. 
Change Js TEST PHASE connector to J15 and delete reference to OPT 005. 
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Model 8410B/8411A 08410-90521 


Service Sheet 10 


Page 8-53, Figure 8-54: 
Change A5Q1, A5Q2 and ASQ3 to HP Part No. 1354.0404, 


Service Sheet 11 


Page 8-55, Figure 8-57: 

Change R6 SWEEP STABILITY potentiometer to A1R27. 

Change A1R27 wiper connection from +20V side of potentiometer to the XA7 pin 7 side. (This is the 
recommended connection.) 

Change A7Q8 to HP Part No. 1854-0404. 


Service Sheet 13 
Page 8-61, Figure 8-62: 
Add A10F1 FUSE, 3 ASLO-BLO, in the line from the orange wire connection(Transformer Tl secondary 15 VAC 
winding) to the junction point of AIOCRS and Al0CR6. 


CHANGE 1. 


Page 6-13, Table 6-3: 
Change Al2C10 to HP Part No. 0140-0221 CD5 CAPACITOR-FXD 220PF+—1% 300VDC MICA. 
Change A12L1 to HP Part No. 9140-0477 CD2 INDUCTOR RF-CH-MLD 270NH 1% .105DX .26LG. 


Page 6-15, Table 6-3: 
Change A14C10 to HP Part No. 0140- 0220 CD4 CAPACITOR-FXD 200PF+—1% 300VDC MICA. 
BChange A14L1 to HP Part No. 9140-0477 CD2 INDUCTOR RF-CH-MLD 270NH 1% .105DX .26LG. 


Service Sheet 4 


Page 8-41, Figure 8-36: 
Change value of Al2C10 to 220 pF. 
Change value of Al4C10 to 200 pF. 
Change value of Al2L1] and A14L]1 to 270 nH. 


CHANGE 2 


Page 6-27, Table 6-4: 
Add A3R14 and A3R15 HP Part No. 0698-4037 CDO RESISTOR 46.4 1% .125W F TC= +-—100 


Page 8-35, Figure 8-27: 
Add A3R14 46.4 ohms in series with A3Z4 and test point A3TP7. 
Add A3RI15 46.4 ohms in series with A3Z5 and test point A3TP7. 


CHANGE 3 
Page 5-15, Paragraph 5-15: 
Change voltage level in the DESCRIPTION and step d to 10.0 Vdc. 


Page 6-5, Table 6-3: 
Change A1R28 to HP Part No. 0698-3161 CD9 RESISTOR 38.3K 1% .125W F TC=+ —100 Mfr. Code 00746 
Mfr. Part No. CRB14. 
Service Sheet 11 


Page 8-55, Figure 8-57: 
Change value of A1R28 to 38.3K. 
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OPERATING AND SERVICE MANUAL 


8410B 
NETWORK 
ANALYZER 


SERIAL NUMBERS 


This manual applies directly to HP Model 8410B 
Network Analyzers having serial number prefix 
1902A and 1941A. With changes described in 
Section VII, this manual also applies to 8410B 
Network Analyzers with serial number prefixes 


between 1450A and 1741A. 


8411A 
HARMONIC FREQUENCY 
CONVERTER 


SERIAL NUMBERS 
Includes Option 018 


This manual applies directly to HP Model 8411A 
Harmonic Frequency Converters having serial 
number prefix 1925A. With changes described in 
Section VII, this manual also applies to 8411A 
Harmonic Frequency Converters with serial 
number prefixes between 803 and 1905A. 


©Copyright HEWLETT-PACKARD COMPANY 1968 
U.S.A. 


1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA 95404 


MANUAL PART NO. 08410-90521 
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SOURCE CONTROL 
CABLE 
(HP Part No. 8120-2208) 
(For 8620C Sweep Oscillator) 


POWER CABLE SERVICE CABLE 
(See Table 2-1 for HP Part Number) (HP Part No. 8410-60067) 


Figure 1-1. Models 8410B, 841 1A And Accessories Supplied 
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General Information 


SECTION | 
GENERAL INFORMATION 


1-1. DESCRIPTION 


1-2. The combination of Model 8410B Network 
Analyzer, Model 8411A Frequency Converter, and 
a display unit for the Model 8410B, functions as a 
phasemeter and a ratiometer for direct, con- 
tinuous, simultaneous phase and magnitude ratio 
measurement of RF voltages. The complete net- 
work analyzer measures phase angles from 0 to 
360° and magnitude ratios in decibels over a 
dynamic range of 60 dB. These measurements can 
be made on single frequencies and on swept 
frequencies in overlapping octave bands from 
110 MHz to 12.4 GHz (110 MHz to 18 GHz for 
Option 018). 


1-3. Measurements possible with the network 
analyzer include: direct determination of scatter- 
ing (s) parameters; swept-frequency response 
measurements of phase sensitive systems; analysis 
of parameters relating to the use of solid state 
devices in wideband circuits; group delay 
measurements for communications systems; 
analysis of magnitude and phase distortion in 
filters, amplifiers, and preamplifiers; antenna 
testing; and performance testing of components in 
sophisticated radars. Although the network 
analyzer is intended primarily for wideband coax- 
ial measurements, it can also be used with 
waveguides within the limits imposed by 
waveguide bandwidths and the characteristics of 
waveguide-to-coax adapters. 


1-4. The Models 8410B and 8411A convert the 
two RF signals being measured to two 278 kHz 
signals that have the same magnitude and phase 
relationships. The display unit used with the 
Model 8410B converts these 278 kHz signals to a 
CRT or meter display. External monitoring points 
for the 278 kHz signals are provided on the Model 
8410B. Operating power for the display unit and 
for the Model 8411A is furnished by the Model 
8410B. 


1-5. The Model 8411A automatically tracks the 
frequency of the signal applied to the reference in- 
put. This automatic tuning and tracking takes 
place over a selected octave or, with an appropriate 
Sweeper interface, a multioctave frequency band. 


In addition to the band selector, the search and 
hold range of the automatic tuning can be adjusted 
for best performance with the selected band. For a 
discussion of swept signal source requirements, see 
paragraph 1-68. 


1-6. The signal applied to the reference input of 
the Model 8411A is used as the reference for both 
phase and amplitude measurements. Since it ac- 
tuates the automatic tuning, its level is critical. A 
meter on the Model 8410B continuously monitors 
the reference channel signal level and indicates 
whether it is in the range required for making 
measurements. 


1-7. Controls on the Model 8410B include phase 
and precision step-action amplitude offset con- 
trols. The vernier controls are for convenience in 
setting reference and calibration phase and 
amplitude indications. The amplitude offset con- 
trols allow large amplitude differences to be 
measured with greater resolution. 


1-8. Complete specifications for the Model 
8410B/8411A combination are given in Table 1-1. 
Specifications that include display unit per- 
formance are given in the Operating and Service 
Manuals for the display units. 


1-9. INSTRUMENTS COVERED BY MANUAL 


1-10. Each Model 8410B and Model 8411A car- 
ries a two-section serial number. The two sections 
are separated by either a hyphen or a letter. The 
numbers in the first section are a prefix. The con- 
tents of the manual apply directly to Models 8410B 
and 8411A that have the serial number prefixes 
listed on the title page. 


1-11. Revisions required to adapt this manual to 
instruments with serial number prefixes not listed 
on the title page are given in a yellow Manual 
Changes insert supplied with the manual. For in- 
formation concerning serial number prefixes not 
listed on the title page or in a Manual Changes in- 
sert, contact the nearest Hewlett-Packard office 
listed at the rear of this manual. 
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Table 1-1. Models 8410B and 8411A Specifications 


Frequency Range: 
8410B: 0.110 to 18 GHz. 
8411A: 0.110 to 12.4 GHz. 
Option 018: 0.110 to 18 GHz 


RF Frequency Tracking: 
Typically <35 ms/octave 


8411A Input Impedance: 50 Ohms nominal. 
SWR <1.5, 0.11 to 2 GHz; <2.0, 2 to 6 GHz; 
<3.0, 6 to 12.4 GHz; <3.0, 6 to 18 GHz 
(Option 018). 

Channel Isolation: > 65 dB, 0.11 to 6 GHz; >60 
dB, 6to 12.4 GHz; >50 dB, 12.4 to 18 GHz. 


MAGNITUDE 


Magnitude Range: 

Reference Channel: Phase-lock is maintained 
(REF CHANNEL LEVEL meter in OPERATE 
range) for Reference Channel input levels be- 
tween —18 dBm and —35 dBm from 0.11 to 
12.4 GHz, and between —18 dBm and —25 
dBm from 12.4 to 18.0 GHz (Option 018). 
Common amplitude variation at the reference 
and test channel inputs within these ranges 
result in <1.5 dB change in measured 
magnitude ratio and <4 degrees change in 
measured phase angle. 


Test Channel: — 10 to —75 dBm from 0.11 to 
12.4 GHz; —10 to —68 dBm from 12.4 to 18 
GHz. 


Maximum RF input to either Channel: 50 
mW (+17 dBm) damage level. 


Maximum dc on RF line: +3 V (damage 
level). 


IF Gain Control: Adjusts gain of test channel 
relative to reference channel. 
Range: 69 dB total in 10 dB and 1 dB steps; 
vernier provides continuous adjustment over at 
least 2 dB. 
Accuracy: +0.1 dB per 10 dB step, + 0.05 dB 
per 1 dB step. Maximum cumulative, +0.2 dB. 


Frequency Response: Reference and test chan- 
nels typically track within: 
+ 0.3 dB for any octave 0.11 to 4.0 GHz. 
+0.5 dB for any octave 4.0 to 12.4 GHz. 
+1.5 dB 12.4 to 18 GHz (Option 018) 
Magnitude discontinuity resulting from har- 
monic number changes: Typically <0.25 dB. 


Noise: Less than — 75 dBm equivalent input noise 


0.11 to 12.4°GHz; —68 dBm 12.4 to 18 GHz 


(Option 018). 


1 Specifications for the 8411A 018 Option below 12.4 GHz are the same as the standard instrument. Specifications 


above 12.4 GHz apply to the Option 018 only. 


PHASE 
Phase Range: 0 to 360°. 


Control: Vernier provides continuous phase 
reference adjustment over at least 90°. 


Frequency Response: Reference and test chan- 
nels typically track within: 
+ 1° for any octave 0.11 to 4.0 GHz. 
+ 3° for any octave 4.0 to 12.4 GHz. 
+ 10° 12.4 to 18 GHz (Option 018). 
Phase discontinuity resulting from harmonic 
number changes: Typically <2°. 


GENERAL 


Outputs: Two rear panel auxiliary outputs pro- 
vide 278 kHz IF signals; outputs may be used 
for signal analysis, special applications, and 
convenient test points; modulation bandwidth 
nominally 10 kHz. 


Reference Channel IF: 2 volts peak-to-peak. 
Test Channel IF: 10 volts peak-to-peak or less, 


depending on signal level and test channel gain 
setting. 


Connectors (8411A): APC-7® ” 


Cable Supplied: One Source Control Cable is 
supplied, HP Part No. 8120-2208, for use with 
the 8620C Sweep Oscillator. For servicing the 
plug-ins, a Service Cable is included, HP Part 
No. 08410-60067. 


Power: 100, 120, 220, or 240V ac +5% -10%, 50 to 
60 Hz, 70 watts (includes 8411A). 


Weight: 
8410B: Net, 14,9 kg (33 lb.). Shipping 18,5 kg 
(41 Ib.). 


8411A: Net, 3,2 kg (7 lb.). Shipping 4,5 kg (10 
Ib.). 


Dimension: 
8410B: 191 mm high, 425 mm wide, 467 mm 
deep (7-1/2 in. X 16-3/4in. x 18-3/8 in.) 


8411A: 67 mm high, 228 mm wide, 143 mm 
deep (2-5/8 in. X 9 in. x 5-5/8 in.), exclusive 
of connectors. 

5 ft. cable permanently attached for connection 
to 8410B. 


2 APC-7® is a registered trademark of the Bunker Ramo Corporation. 
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1-12. WARRANTY 


1-13. Terms of the warranty on the 8410B and 
8411A, and all supplied accessories are described 
in the warranty on the inside of the front cover. 
For any additional information concerning war- 
ranty, contact the nearest Hewlett-Packard field 
office listed at the rear of this manual. 


1-14. SAFETY CONSIDERATIONS 
1-15. General 


1-16. The HP Models 8410B and 8411A are Safe- 
ty Class I instruments and have been manufac- 
tured and tested to international safety standards. 


1-17. Operating Precautions 


CAUTION 


BEFORE APPLYING POWER make 
sure the instrument’s ac input is set 
for the available ac line voltage, that 
the correct fuse is installed, and 
that all normal safety precautions 
have been taken. 


Maximum RF Power. Do not apply more than 
50 milliwatts of RF power to the Model 8411A in- 
puts. Power in excess of 50 milliwatts may damage 
the frequency converter units. 


Maximum DC on RF line. Steady state (dc) 
voltage on the inner conductor of the transmission 
line carrying signals to the Model 8411A must not 
exceed +3 volts. Greater dc voltage prevents nor- 
mal operation of the Model 8411A, and may 
damage the converter units. 


Static Discharge. Static electrical charge on 
cables being connected to the Model 8411A inputs 
can damage the converter units. Before a cable is 
connected to the Model 8411A, it should be 
discharged by momentarily touching its inner con- 
ductor to the outer parts of the Model 8411A input 
connecter. Another way to prevent static discharge 
is to first connect the input end of the cable to a 
discharge path such as that provided by the output 
termination of a signal source. There is no risk of 
static discharge when connections are made direct- 
ly to Model 8740A, 8741A, 8742A, 8743A, 8745A, 
or 8746B Test Units because internal terminations 
provide discharge paths. 
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1-18. Safety Symbols 


/\ Instruction manual symbol: the ap- 
paratus will be marked with this 
symbol when it is necessary for the 
user to refer to the instruction 
manual in order to protect the ap- 

paratus against damage. 


Indicates dangerous voltages. 


oo ~A 


Earth terminal (sometimes used in 
manual to indicate circuit con- 
nected to grounded chassis). 


WARNING 


The WARNING sign denotes 
a hazard. It calls attention to 
a procedure, practice, or the 
like, which, if not correctly 
performed or adhered to, 
could result in injury or loss 
of life. Do not proceed 
beyond a WARNING sign un- 
til the indicated conditions 
are fully understood and met. 


The CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, prac- 
tice, or the like, which, if not 
correctly performed or 
adhered to, could result in 
damage to or destruction of 
part or all of the equipment. 
Do not proceed beyond a 
CAUTION sign until the in- 
dicated conditions are fully 
understood and met. 


CAUTION 


1-19. Service 


The information, cautions, and warnings in this 
manual must be followed to ensure safe operation 
and to keep the instrument safe. SERVICE AND 
ADJUSTMENTS SHOULD BE PERFORMED 
ONLY BY QUALIFIED SERVICE PERSONNEL. 


Adjustment or repair of the opened instrument 
with the ac power connected should be avoided as 
much as possible and, when unavoidable, should 
be performed only by a skilled person who knows 
the hazard involved. 


1-3 


General Information 


Capacitors inside the instrument may still be 
charged even though the instrument has been 
disconnected from its source of supply. 


Make sure only fuses of the required current rating 
and type (normal blow, time delay, etc.) are used 
for replacement. Fuse requirements are indicated 
on the instrument’s rear panel. Do not use repaired 
fuses o1 short-circuit fuse holders. 


Whenever it is likely that the protection has been 
impaired, make the instrument inoperative and 
secure it against any unintended operation. 


WARNING 


If this instrument is to be energized 
through an auto-transformer (for 
voltage reduction), make sure the 
common terminal is connected to 
the earthed pole of the power 
source. 


BEFORE SWITCHING ON THE IN- 
STRUMENT, the protective earth ter- 
minal of the instrument must be 
connected to the protective con- 
ductor of the (mains) power cord. 
The mains plug shall only be in- 
serted in a socket outlet provided 
with protective earth contact. The 
protection action must not be 
negated by using an extension cord 
(power cable) without a protective 
grounding conductor. Grounding 
one conductor of a two-conductor 
outlet is not sufficient protection. 


Any interruption of the protective 
(grounding) conductor, inside or 
outside the instrument, or discon- 
nection of the protective earth 
terminal is likely to make this instru- 
ment dangerous. Intentional inter- 
ruption of the earth ground is 
prohibited. Whenever it is likely that 
the protection has been impaired, 
the instrument must be secured 
against any unintended operation. 


Servicing this instrument often re- 
quires that you work with the instru- 
ment’s protective covers removed 
and with ac power connected. Be 
very careful; the energy at many 
points in the instrument may, if con- 
tacted, cause personal injury. 
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1-20. ACCESSORIES FURNISHED 


1-21. A detachable power cable, source control 
cable, and servicing cable are supplied with the 
Model 8410B. No accessories are furnished with 
the Model 8411A. 


1-22. Source Control Cable for 8620C 


1-23. A source control cable (HP Part No. 
8120-2208) provides the control logic interconnec- 
tion to the 8620C Sweep Oscillator necessary for 
automatic multi-octave operation. 


1-24. Servicing Cable 


1-25. The servicing cable (HP Part No. 
8410-60067) permits all necessary interconnections 
to be made between the Model 8410B and a plug-in 
display unit with the unit outside the plug-in 
compartment. 


1-26. ACCESSORIES AVAILABLE: (See also 
HP Coaxial and Waveguide Catalog) 


1-27. Accessory Kit 


1-28. A kit containing an assortment of the line 
sections, adapters, shorts, and attenuators, 
together with special APC-7 connector tools and 
replacement inner conductor contacts, is available 
from Hewlett-Packard as Accessory No. 11587A. 
(See Figure 1-2.) The kit consists of the items listed 
in Table 1-2 and is housed in a sturdy plastic con- 
tainer that has storage space for additional 
accessories. 


Figure 1-2. Accessory Kit No. 11587A 
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Table 1-2. Components of Accessory Kit 
No. 11587A 


. ti HP 
Description Part Number 


10-cm Air Line 11566A 


20-cm Air Line 11567A 


APC-7 to N Female 11524A 


Adapter 


11525A 


APC-7 to N Male 
Adapter 


10-dB Fixed Coaxial 
Attenuators 


8492A Option 010 


30-dB Fixed Coaxial 
Attenuator 


8492A Option 030 


N Female Coaxial Short | 11511A 


N Male Coaxial Short 11512A 


Open End Wrench 8710-0877 


SIG ax 7/2 ™ 


5060-0236 


Contact Extractor Tool* 


Spanner Wrench* 5060-0237 


Replacement APC-7 In- 
ner Conductor Contacts 


*APC-7 Connector Tools 


1250-0907 


1-29. Source Control Cable For 8620A 


1-30. A source control interconnect cable (HP 
Part No. 08410-60115) is necessary for automatic 
multi-octave operation of the 8620A with the 
8410B. This cable may be ordered through your 
nearest Hewlett-Packard office. 


1-31. Rack Mounting Kit 

1-32. A rack mounting kit is available to install 
the instrument in a 19-inch rack. Rack mounting 
kits may be obtained through your nearest 
Hewlett-Packard office by ordering HP Part 
Number 5060-8741. 


General Information 


1-33. APC-7 Connector Tool Kit 


1-34. The APC-7 Connector Tool Kit No. 
11591A contains all of the special tools needed to 
service APC-7 connectors. The kit is housed in a 
durable plastic container and consists of the items 
listed in Table 1-3. 


Table 1-3. Components of APC-7 Connector 
Tool Kit No. 11591A 


ad HP 


Contact Extractor 5060-0236 


Spanner Wrench 5060-0237 


1/2”? x 9/16’’ Open End 8710-0877 


Wrench 


Pin Vise 


8710-0932 


Inner Conductor Contact 1250-0907 


1-35. Adapters 


1-36. Table 1-4 lists adapters available to ac- 
commodate some of the most common connector 


types. 
Table 1-4. Adapters 


Adapter | Manufacturer | Model Number 


11524A 


APC-7 to N female 


APC-7 to N male 11525A 


APC-7 to OSM male 11533A 


APC-7 to OSM female 11534A 


APC-7 to BNC 131-1027 


APC-7 to TNC 131-1026 


APC-7 to NPM 131-91035 


APC-7 to GR874 0874-9791 


GR874 to GR900 0874-9709 


1. Hewlett-Packard 
2. Amphenol RF Division, Danbury, Connecticut 
3. Gen Rad, Concord, Massachusetts 
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1-37. Fixed Coaxial Attenuators 


1-38. Fixed coaxial attenuators are useful for 
reducing mismatch ambiguities, reducing power to 
safe levels for power-sensitive devices, and im- 
proving signal-to-noise ratio for wide range at- 
tenuation measurements. 


1-39. 8492A Series. These attenuators have 
APC-7 connectors, and can be used from dc to 18 
GHz. Their nominal attenuation values and SWR 
are listed in Table 1-5. 


1-40. 8491B Series. These attenuators have 
one male and one female type N connector, and 
can be used from dc to 18 GHz. Their nominal at- 
tenuation values are listed in Table 1-5. 


Table 1-5. HP 8491B and 8492A Attenuators 


8491B 


<a1e 2s ately 
dc to 8 GHz; 


Option Atten- 
Number uation 


dc to 8 GHz; 
<1.3, < 1225; 

8 to 12.4 GHz; | 8to 12.4 GHz 
<ieoe sles) 

12.4 to 18 GHz | 12.4 to 18 GHz 


1-41. Line Lengths 


1-42. Rigid, air dielectric, coaxial line sections of 
10 and 20 centimeters are available for making 
transmission measurements on devices physically 
longer than the 15-cm extension of the Model 
8740A. These line sections, designated 11566A for 
the 10-cm length and 11567A for the 20-cm length, 
have APC-7 connectors. 

A-43. Loads. 

1-44. Fixed Load. The Model 909A is a 50-ohm 
coaxial termination with APC-7 connector for use 
with the Models 8741A, 8742A, 8743A, 8745A, 
and 8746B Test Units. 
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1-45. Sliding Load. The Model 905A or 907A is 
a movable load in a 50-ohm coaxial line that has 
an APC-7 connector. The sliding load is useful for 
improving the accuracy of reflection measurements 
above 1.8 GHz. 


1-46. Shorts 


1-47. The 11511A Type N Shorting Jack, the 
11512A Type N Shorting Plug, and 11565A APC-7 
short can be used with the reflection test units for 
calibrating reflectometer measurements. 


1-48. DISPLAY UNITS 


1-49. All plug-in display units designated for use 
with the Model 8410B are completely inter- 
changeable. These units are powered by the Model 
8410B with all necessary interconnections made 
automatically when the unit is properly installed. 
Markers and display blanking inputs are provided 
by the source. 


1-50. Model 8412A Phase-Magnitude Dis- 
play. Intended for fixed- and swept-frequency 
transmission or reflection measurement, the 
Model 8412A provides phase and magnitude in- 
formation on an oscilloscope. Phase can be 
displayed at 1, 10, 45, and 90 DEG/Division. A 
phase offset switch offsets the display in 20 degree 
steps from -—180 degrees to +180 degrees. 
Magnitude can be displayed at 0.25, 1, 2.5, and 10 
dB/Division. Analog voltages for both phase and 
magnitude are available at rear output jacks. The 
analog voltages can be used to obtain calibrated 
plots of phase angle and amplitude ratio against 
frequency on graphic recorders. 


1-51. Model 8413A Phase-Gain Indicator. In- 
tended for fixed- and swept-frequency transmis- 
sion or reflection measurements, the Model 8413A 
provides phase and amplitude information in two 
forms: meter indication and analog voltage. The 
meter indicates phase or amplitude according to 
the function selected, while the analog voltages 
continuously monitor both phase and amplitude. 
The meter has center-zero scales with phase ranges 
of +6°, +18°, +60°, and +180° and amplitude 
ranges of +3, +10, and +30 dB. Calibrated 
phase offsets in 10 degree steps allow any phase 
angle to be read on the best-resolution range of 
+6°. The analog voltages can be used to obtain | 
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calibrated plots of phase angle and amplitude ratio 
against frequency on conventional two-trace 
oscilloscopes or graphic recorders. 


1-52. Model 8414A Polar Display. The Model 
8414A is used for transmission (gain, attenuation) 
and for reflection measurements (impedance, ad- 
mittance, reflection coefficient, return loss). It 
displays linear magnitude ratio and phase in polar 
form on a built-in cathode ray tube, and provides 
simultaneous voltages proportional to the 
amplitude and phase components of the display. 
Supplied Smith Chart graticule overlays permit 
impedance and admittance to be read directly from 
the display. 


1-53. A ground modification has been made on 
the Model 8414A plug-in that affects inter- 
changeability between the units. Table 1-6 shows 
the units that will work together. As shown in the 
table, modification kit no. HP 08414-6022 may be 
added to the 8414A with serial numbers 749-00215 
and below to make it compatible with any 8410B. 


Table 1-6. Models 8410B and 8414A 
Compatibility by Serial Number 


8414A Mates with 8410B 


802-00216 and above 


749-00215 and below 
with HP Part No. 08414- 
6022 Modification Kit 

installed. 


1-54. AUXILIARY EQUIPMENT. 


1-55. Transmission and Reflection Test 
Units 


1-56. For added convenience in making transmis- 
sion and reflection measurements, auxiliary signal 
separating units are available. These compact, 
portable modules contain the passive devices re- 
quired to divide a test signal into two signals for 
magnitude and phase comparison. 


1-57. Model 8740A Transmission Test Unit. 
The transmission test unit divides a test signal into 
the two channels required for transmission 
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measurements. It includes a calibrated line stret- 
cher and a calibrated extension line with separate 
digital counters for measuring the mechanical and 
electrical lengths of the network being tested. 
APC-7 output connectors on the measuring chan- 
nels are spaced to match the inputs of the Model 
8411A Harmonic Frequency Converter. The test 
unit covers the frequency range of the network 
analyzer up to 12.4 GHz. 


1-58. Models 8741A and 8742A Reflection 
Test Units. Two reflection test units cover the fre- 
quency range of the network analyzer up to 12.4 
GHz. Model 8741A spans 0.11 to 2 GHz, and the 
Model 8742A covers 2 to 12.4 GHz. They contain 
broadband directional couplers and a calibrated 
line stretcher. The line stretcher is for equalizing 


- the electrical distance from the test signal input to 


the incident and reflected signal outputs. It can 
also be used to move the plane of measurement as 
much as 14 cm for the Model 8741A and 16.5 cm 
for the Model 8742A. A digital counter registers 
line length with 0.1 mm resolution. APC-7 connec- 
tors are used on the test unit output ports, com- 
patible type N on the input port. An HP Model 
11565A APC-7 short is a furnished accessory with 
each 8741A and 8742A. 


1-59. Model 8743A Reflection-Transmission 
Test Unit. This reflection-transmission test unit 
divides a signal into two channels for amplitude 
and phase comparison. Pushbuttons select either 
transmission or reflection measurement. It in- 
cludes a line stretcher with a digital counter. This 
unit covers the frequency range from 2.0 to 12.4 
GHz (2.0 to 18 GHz for Option 018). 


1-60. Model 8745A S-Parameter Test Set. 
The most convenient way to measure S-parameters 
in the 0.1 to 2 GHz frequency range is with the HP 
Model 8745A S-Parameter Test Set. This test set 
combines in one unit all the coaxial switches, direc- 
tional couplers, bias networks, and _ signal- 
path length compensators (line stretchers) that are 
required for S-parameter measurements. After a 
simple calibration, all four S-parameters can be 
measured without disconnecting and reconnecting 
the device under test. Measurement circuits for 
each S-parameter are automatically connected by 
pressing the appropriate front-panel pushbuttons 
or by remote contact closures. 
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1-61. Model 8746B S-Parameter Test Set. 
The HP Model 8746B contains the necessary 
microwave circuits for measuring all four S- 
parameters of an active or passive two-port device 
from 0.5 to 12.4 GHz. The Model 8746B is design- 
ed primarily to be used with the Hewlett-Packard 
Model 11608A Transistor Fixture. However, 
measurements on other microwave devices may 
also be made by inserting the necessary coaxial 
line-lengths in the rear panel reference line. 
Measuring circuits for each S-parameter are 
automatically set with front-panel pushbuttons or 
with remote-contact closures. Attenuation of the 
incident RF signals, in 10-dB steps, can also be set 
with front-panel pushbuttons or with remote 
contact-closures. 


1-62. Accessories are available which suit various 
kinds of two-port devices. The 11604A Universal 
Extension, with its pivoting air-line extensions and 
swivelling connectors, allows many kinds of non- 
axial connector devices to be connected to the test 
set. The 11600B and 11602B Transistor Fixtures 
adapt the 8745A test set ports for measurements of 
transistors. The 11600B is for TO-18/TO-72 base 
patterns, and the 11602B is for TO-5/TO-12 base 
patterns. The fixtures mount on the front of the 
test set. Measurements can be made on both 
bipolar and FET transistors in all of their common 
operating configurations, using the snap-on dials 
furnished with the fixture to accomodate the 
various lead orientations. The 8717B Transistor 
Bias Supply can be connected to the test set to app- 
ly and sense dc bias. The fixtures and their dials 
can also be used to make measurements on com- 
ponents such as capacitors, inductors, and diodes. 


1-63. Models X8747A/P8747A Transmission 
and Reflection Test Unit. This waveguide 
transmission and reflection test unit divides a test 
signal into two channels for amplitude and phase 
comparison. This unit permits testing waveguide 
components with the coaxial network analyzer. It 
includes a calibrated line stretcher. The X8747A 
covers from 8.2 to 12.4 GHz, while the P8747A 
covers from 12.4 to 18.0 GHz. An Option 018 
841 1A is necessary to operate in P-band. 


1-64. Model K8747A/R8747A Transmission 
and Reflection Test Unit. This waveguide 
transmission and reflection test unit divides a test 
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signal into two channels for amplitude and phase 
comparison. This unit permits testing waveguide 
components with the coaxial network analyzer. It 
includes a calibrated line stretcher. The K8747A 
covers the 18 to 26.5 GHz band in frequency 
segments up to 2 GHz wide, while the R8747A 
covers the 26.5 to 40 GHz band in 2 Ghz segments. 


1-65. Model 8418A Auxiliary Display Holder. 
The 8418A Auxiliary Display Holder provides a 
means of utilizing two different types of phase- 
magnitude display units simultaneously (i.e. polar 
and rectangular displays). The 8418A contains a 
power supply and phase and amplitude controls 
for referencing an auxiliary display unit (8412A, 
8413A, or 8414A) to a display indicator in the 
8410B. 


1-66. Signal Sources. The HP Model 8620C 
Sweep Oscillator, with its series of RF Plug-ins, is 
the recommended swept source for the 8410B- bas- 
ed network analyzer system. The 8620C is com- 
patible with the 8410B AUTO sweep range 
capability when the Source Interconnect Cable is 
connected. The Source Interconnect Cable pro- 
vides a digital interface between the sweeper and 
network analyzer to control the sweep at the 
receiver phase lock acquistion points and sweeper 
band switch points. The 8620C is also HP-IB com- 
patible, and may be used in automatic system 
applications. 


1-67. A wide choice of single-band and multi- 
band RF Plug-ins is available for use with the 
8620C. For an 8410B-based network analyzer 
system using the 8745A S-Parameter Test Set, the 
86222B provides single sweep coverage of the 110 
MHz to 2.0 GHz frequency range of the system. 
The 86290B features a 10 mW output power over 
the full 2.0 to 18.0 GHz band of the 8743A 
Reflection-Transmission Test Unit. 


1-68. SIGNAL SOURCE REQUIREMENTS 
1-69. Output Power 


1-70. Range. About —6 to + 10 dBm is ade- - 
quate for both wide range attenuation | 
measurements and reflection measurements. 
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1-71. Stability. Output power must be constant 
enough across the frequency range being swept to 
hold an OPERATE indication on the REF CHAN- 
NEL LEVEL meter. The REF CHANNEL 
LEVEL meter will stay in the OPERATE range for 
the following input power levels: —18 to —35 
dBm (11 to 12.4 GHz) and —18 to —25 dBm (12.4 
to-18 GHz; Option 018). 


1-72. Signal Purity 


1-73. To prevent the analyzer from mistuning, 
spurious signal output should be greater than ap- 
proximately 25 dB below the desired frequency. 


1-74. Frequency Stability 


1-75. Of chief importance to the tuning and 
tracking of the network analyzer are the influences 
on frequency stability and rate of change of fre- 
quency. Among these are residual FM and suscep- 
tibility to radiated interference, power line con- 
ducted interference, and power line transients. 


1-76. Sweep Characteristics. 


1-77. Swept signal sources should have uniform 
tuning rate and sweeping time that is variable be- 
tween about 15 and 150 MHz per millisecond. RF 
blanking should not be used in order to keep the 
network analyzer in phase lock during retrace. An 
additional important requirement is a pause be- 
tween sweeps. There should be at least a 3 milli- 
second pause at the start frequency prior to each 
sweep in order to allow the network analyzer to 
lock initially. 


1-78. The rate of change of frequency must not 
exceed the tracking ability of the Network 
Analyzer. With proper sweep reference voltage 
(see paragraph 1-79), the network analyzer should 
remain phase-locked with sweep speeds of about 
35 milliseconds/octave from 0.11 to 18 GHz. 


1-79. Frequency-Related Voltage Output 


1-80. For fastest swept-frequency measurements, 
the signal source should furnish a voltage propor- 
tional to output frequency. This voltage enables 
the,network analyzer to track at its highest rate. A 
1V/GHz Frequency Reference voltage is supplied 
by the RF plug-in of the 8620A/C Sweep 
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Oscillator. The requirements for this voltage are 
that it be positive in polarity and in direct pro- 
portion (1V/GHz) to the signal source output 
frequency. 


1-81. ADAPTING HEWLETT-PACKARD 
SWEEP OSCILLATORS FOR USE WITH THE 
NETWORK ANALYZER. 


1-82. 8620A Sweep Oscillator with RF 
Plug- in. 


1-83. While all 8620 Sweep Oscillators and RF 
Plug-in units are fully compatible with the 8410B 
for octave sweeps, early versions do not in- 
corporate the complete multi-octave sweep 
capability. Table 1-7 gives a serial number 
breakdown of the 8620A/C Sweep Oscillator and 
RF plug-ins that are compatible for 8410B AUTO 
mode multi-octave operation. Instruments with 
serial prefixes, or numbers, lower than those listed 
in Table 1-7 require a service kit and modification. 
For Service Note and Modification Kit part 
numbers, contact the local Hewlett-Packard Field 
Office. 


Table 1-7. AUTO Tune/Source Compatibility 


HP Instrument Serial 
Model Number Prefix or Number 


8620C (Mainframe) All 

8620A (Mainframe) 1427A01876 and above. 
86290A/B All 

Other RF plug-ins 1506A and above. 


1-84. An 8620A Sweep Oscillator modified for 
compatibility with the 86290A RF plug-in needs an 
additional modification for compatibility with the 
8410B in AUTO mode operation. This modifica- 
tion provides a path for the Stop Sweep signal 
from the 8410B, and consists of a jumper between 
8620A-J7 (A17) and 8620A-J2 (27). If the jumper 
is installed, then grounding 8620A-J2 (27) will stop 
the 8620A Sweep Oscillator from sweeping. 


1-85. RECOMMENDED TEST EQUIPMENT 


1-86. Equipment required for performance 
testing, adjustment, and troubleshooting of the 
Hewlett-Packard Model 8410B/8411A Network 
Analyzer is listed in Table 1-8. Other equipment 
may be substituted if it meets or exceeds the critical 
specifications listed in the table. 
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Table 1-8. Recommended Test Equipment for Performance (Sheet 1 of 3) 


Instrument 


Sweep Oscillator 
RF Plug-In 


Power Meter & 
Thermistor Mount 


AC Voltmeter 


Transmission or 
Reflection Test 
Unit 


Dual Trace 
Oscilloscope 
with 10:1 
probes 


Spectrum Analyzer 


Reflectometer 
System 

(Swept Amplitude 
Analyzer & 
Reflectometer 
Bridge) 


Frequency Counter 


Dual DC Power 
Supply 


Display Plug-in 
for 8410B 


Critical Specifications 


Frequency Range: 0.11 to 18 GHz 


Frequency Range: 0.11 to 18 GHz 
Power Range: +5 to -15 dBm 
Instrument Accuracy: +3% 

Input Impedance: 50 ohms 
Connector: APC-7 


Accuracy: +1% 

Range: 500 uV to 10 VRMS 
Meter Scale: dB 

Input Impedance: 10 megohms 
Frequency: 278 kHz 


No substitute may be used 


Vertical Amplifier: Dual Trace 

Bandwidth: 100 MHz minimum 

Horizontal Sweep Rate: 200 ns/cm 
expanded to 20 ns/cm 

Vertical Sensitivity: 5 mV/cm 


Frequency Range: 0.11 to 18 GHz 
Sensitivity: 1 mV/cm 


No substitute may be used 


Frequency Range: 10 Hz to 18 GHz 


Accuracy: +0.2% 
Display: 4 digits minimum 


Outputs: 0 to 40 Vdc 
0-300 mVdc 


No substitute may be used 


Recommended 
HP Model 


8620C/86222A 
(0.11 to 2.0 GHz) 

8620C/86290A/B 
(2 to 18 GHz) 


432A with 8478B 
Option 011 
Thermistor Mount 


8755B/182T 
11666A 
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Table 1-8. Recommended Test Equipment for Performance (Sheet 2 of 3) 


Recommended 
Critical Specifications HP Model 
Digital Accuracy: 0.05% 3490A 
Multimeter Input Impedance: 10 megohms 
minimum 
Range: to 1S0V 
DC Electronic A,T 427A 
Voltmeter 
= 


8491A/B, Option 20 


Accuracy: +3% of full scale 

Input Impedance: 10 megohms 
minimum 

Range: to +100 volts 


Low Frequency Frequency Range: 200 to 400 kHz 
Signal Source 


(278 kHz) 


20 dB Fixed Attenuation: 20 dB nominal 


Attenuator 


10 dB Fixed Attenuation: 10 dB nominal 8492A, Option 10 
Attenuator Frequency Range: 0.11 to 18 GHz (Note 2) 
(2 required) SWR: 1.35 maximum 

Connectors: APC-7 


17 Fixed Air Line 50-ohm, 20 cm air line with APC-7 Acai 
connectors 

18 50-ohm Load 50-ohm termination with APC-7 PxAyT 
connectors 


19 Adapters 50-ohm adapter (APC-7 to male PA 
type N) 
50-ohm adapter (APC-7 to female P, A, T 


(2 required) 


20 
type N) 


50-ohm short (APC-7 connector) P,A,T 11565A (Note 3) 


ze 50-ohm Feedthru 11048B (with 
adapter 1250-0831) 
RF Cable 9-inch cable with Type N connectors 
(3 required) 


8120-2289 
24 RF Cable 24-inch cable withType-N connectors 


50-ohm termination 
Connectors: male BNC and female 
subminiature 


8120-2292 
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Table 1-8. Recommended Test Equipment for Performance (Sheet 3 of 3) 


Ref. ae, Use Recommended 
No. Instrument Critical Specifications (Note 1) HP Model 


Source Control No substitute may be used 8620C 
Cable 8120-2208 
8620A 
08410-60115 


1 dB Step DC to 18 GHz 
Attenuator Type N Connectors 


10 dB Step DC to 18 GHz 
Attenuator Type N Connector 


Type N Male-Male P,A 1250-0778 


Type N Female-Female 1250-0777 


Adapter (2) Type N Male to BNC Female 1250-0780 
Sealectro SMC Male-Male 1250-0827 


Adapter Cable (2) 36” Cable SMC Female 11592-60001 
to BNC Male 


Test Covers for No substitute may be used 08411-60035 
8411A 


APC-7 Contact No substitute may be used. 5060-0236 
Extractor Tool (Notes 2 and 4) 


APC-7 Spanner No substitute may be used. 5060-0237 
Wrench (Notes 2 and 4) 


Open End Wrench Thickness: 3/32” maximum. 8710-0877 
O/1GPAXSS (notes 2 and 4) 


Burndy Extractor Burndy Part No. Rx20-25 V2 
Tool 


. P= Performance; A = Adjustment; T = Troubleshooting; R = Repair. 
. Part of HP 11587A Accessory Kit. 

. Furnished with HP 8741A and 8742A. 

. Part of HP 11591A APC-7 Connector Tool Kit. 
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Installation 


SECTION II 
INSTALLATION 


2:1. INITIAL MECHANICAL INSPECTION 


2-2. If external damage to the shipping carton is 
evident, ask the carrier’s agent to be present when 
the instrument is unpacked. Check the instrument 
for external damage such as broken controls or 
connectors, and dents or scratches on the panel 
surface. If damage is evident, refer to Paragraph 
2-5 for recommended claim procedure and 
repackaging information. If the shipping carton is 
not damaged, check the cushioning material and 
note any signs of severe stress as an indication of 
rough handling in transit. If the instrument ap- 
pears undamaged, check for all supplied ac- 
cessories, then perform the electrical check 
(paragraph 2-3). 


2:3. INITIAL ELECTRICAL INSPECTION 


2-4. Check the electrical performance of the net- 
work analyzer as soon as possible after receipt by 
performing the Performance Test (Paragraphs 4-12 
through 4-18). The Performance Test procedure 
compares the electrical performance to the speci- 
fications of Table 1-1. This test is also suitable for 
incoming quality control inspection. If the net- 
work analyzer does not perform within the specifi- 
cations when received, refer to Paragraph 2-5 for 
recommended claim procedure and Paragraph 2-7 
for repackaging information. 


2:5. CLAIMS 


2-6. If physical damage is evident, or if the in- 
strument does not meet specifications when re- 
ceived, notify the carrier and the nearest Hewlett- 
Packard Sales and Service Office. (See list at rear 
of manual.) The Sales and Service Office will ar- 
range for repair or replacement without waiting 
for settlement of a claim with the carrier. 


2:7. REPACKAGING FOR SHIPMENT 
2-8. Using Original Packaging 


2-9. The same containers and materials used in 
factory packaging can be obtained through the 
Hewlett-Packard offices listed at the rear of this 
manual. If the Model 8410B or Model 8411A is be- 
ing returned to Hewlett-Packard for servicing, at- 


tach a tag indicating the type of service required, 
return address, model number, and full serial 
number. Also mark the container FRAGILE to 
assure careful handling. In any correspondence, 
refer to the instrument by model number and full 
serial number. 


2-10. Using Other Packaging 


2-11. The following general instructions should 
be used when repackaging with commercially 
available materials: 


a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard service 
office or center, attach a tag indicating the type of 
service required, the return address, model 
number, and full serial number.) 


b. Use a strong shipping container. A double- 
wall carton made of 350 pound test material is 
adequate. 


c. Use enough shock-absorbing material (3-to 4- 
inch layer) around all sides of the instrument to 
provide firm cushion and prevent movement in- 
side the container. Protect the control panel with 
cardboard. 


d. Seal the shipping container securely, and 
mark it FRAGILE to assure careful handling. 


e. In any correspondence refer to the instrument 
by model number and full serial number. 


2-12. PREPARATION FOR USE 


2-13. Power Requirements 


2-14. The 8410B requires a power source of 100, 
120, 220, or 240 volts ac +5% — 10%, 50 to 60 Hz, 
single phase. Power output should be capable of 
85 watts when the 8413A Phase-Gain Indicator 
plug-in is installed, and 105 watts when a CRT 
display plug-in is installed (8412A rectangular 
display or 8414A Polar display). 


2-1 


Installation 


2-15. Line Voltage Selection 


2-16. Figure 2-1 provides instructions for line 
voltage and fuse selection. A set of fuses is sup- 
plied with the instrument. 


CAUTION 


To prevent damage to the instru- 
ment, make the line voltage selec- 
tion before connecting line-power. 


2-17. Power Cable 


2-18. To protect operating personnel, the 
National Electrical Manufacturers’ Association 
(NEMA) recommends that instrument panels and 
cabinets be grounded. Accordingly, the Model 
8410B is equipped with a three-conductor power 
cable which, when plugged into an appropriate 
receptacle, grounds panel and cabinet. The offset 
pin of the three-prong connector is the grounding 
pin. (See Table 2-1.) 


2-19. When operating the Model 8410B from a 
two-contact outlet, the protecting feature may be 
preserved by using a three-prong to two-prong 
adapter (HP Stock No. 1251-0048) and connecting 
the green wire of the adapter to ground. 


RECEPTACLE FOR PRIMARY POWER CORD 


oe 


PC SELECTOR BOARD SHOWN POSITIONED 
FOR 115/120 VAC POWER LINE. 
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2-20. Bench Operation 


2-21. The Model 8410B cabinet has plastic feet 
and a foldaway tilt stand for convenience in bench 
operation. The stand inclines the instrument 
enough to make the panel features easy to see. The 
plastic feet provide clearance for air circulation 
and make the Model 8410B self-aligning when 
stacked on other Hewlett-Packard full rack-width 
modular instruments. 


2-22. Rack Mounting 


2-23. Preparation for rack-mounting is il- 
lustrated in Figure 2-2. All necessary hardware is 
contained in the available rack-mounting kit (HP 
Stock No. 5060-8741). This rack-mounting kit is 
supplied with Option 908 instruments. 


2-24. Connecting the Model 8411A 


2-25. To connect the Model 8411A to the Model 
8410B: 


a. Set the Model 8410B LINE to off (push- 
button not lighted). 


b. Hold the Model 8411A cable connector so 
that the head of the screw in the connector body 
enters the slot in the top of the Model 8410B 
INPUT connector and push the connectors firmly 
together. 


c. Tighten the coupling ring securely. 


SELECTION OF OPERATING VOLTAGE 


. Slide open power module cover door and 
push FUSE PULL lever to left to remove 
fuse. 


. Pull out voltage-selector PC board. Position 
PC board so that voltage nearest actual 
line voltage level will appear in module 
window. Push board back into its slot. 


. Push FUSE PULL lever into its normal 
right-hand position. 


. Check fuse to make sure it is of correct 
rating and type for input AC line voltage. 
Fuse ratings for different line voltages 
are indicated below power module. 


. Insert correct fuse in fuseholder. 


pep Figure 2-1. Line Voltage Selection 
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Plug Type ** 


8120-1351 
8120-1703 


8120-1369 
8120-0696 


8120-1689 
8120-1692 


8120-1348 
8120-1398 
8120-1754 


8120-1378 
8120-1521 
8120-1676 


8120-2104 


8120-0698 
8120-1860 


Table 2-1. AC Power Cables Available 


Plug 
Description 


Straight*BS1363A 
90° 


Straight *NZSS198/ 
ASC112 
90° 


Straight*CEE7-Y11 
90° 


Straight *NEMAS-15P 
90° 


Straight *NEMAS-15P 
Straight *NEMAS-15P 


90 
Straight*NEMAS-15P 


Straight*SEV1011 
1959-24507 
Type 12 


Straight*NEMA6-15P 


Straight *CEE22-VI 


Cable 
Length 


cm (inches) 


229 (90) 
229 (90) 


201 (79) 
221 (87) 


201 (79) 
201 (79) 


203 (80) 
203 (80) 
91 (36) 


203 (80) 
203 (80) 
91 (36) 


Mint Gray 
Mint Gray 


Mint Gray 
Mint Gray 


Jade Gray 
Jade Gray 
Jade Gray 


Installation 


For Use 
In Country 


United Kingdom, 
Cyprus, Nigeria, 
Rhodesia , 
Singapore , 
So. Africa, India 


Australia , 
New Zealand 


East and West 
Europe, Saudi 
Arabia, Egypt 
(unpolarized in 
many nations) 


United States , 
Canada , 
Japan (100 or 
200V) , 
Mexico, 
Philippines, 
Taiwan 


Switzerland 


Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part 


Number for complete cable including plug. 


E = Earth Ground, L = Line; N = Neutral 
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TILT STAND 
NOTE €S> HP 1490-0030 


*PART OF RACK-MOUNTING KIT (Option 908) 
HP 5060-8741 


*FILLER STRIP 
HP 5040-6676 


PLASTIC FOOT 
HP 5060-0767 


*RACK-MOUNTING 
FLANGE 
HP 5020-7623(LH) 


PS 


INSTRUCTIONS 
1. REMOVE TILT STAND, PLASTIC FEET, 
2 AND TRIM STRIPS. 
Career ese CMCUNENG 2. ATTACH FILLER STRIP AND RACK 
(ADHESIVE BACK) FLANGE MOUNTING FLANGES, KEEPING LARGE 
HP 5000-0052 HP 5020-7624(RH) NOTCH ON FLANGES TO INSTRUMENT 
*RETAINING SCREWS SAE 


8-32 X 7/16 IN. 
HP 2510-0038 


Figure 2-2. Rack-Mounting Kit Installation 
24 
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2-26. INSTALLING A DISPLAY UNIT. 
2-27. To installa plug-in display unit: 


a. Set Model 8410B LINE switch to off 
(pushbutton not lighted). 


b. Press down on the extractor-retainer lever 
latch and swing the lever outward to its mechanical 
stop. 


c. Rest the rear feet of the display unit on the 
bottom of the plug-in compartment, then slide the 
plug-in toward the back of the compartment until 
the extractor-retainer lever starts to move. 


d. Pivot the extractor-retainer lever back to its 
closed and latched position. All necessary elec- 
trical connections between the display unit and 
Model 8410B are made automatically. 


2-28. CARE OF INPUT CONNECTORS 


2-29. RF signals are coupled into the Model 
8411A through 50-ohm, 7-mm APC-7 coaxial con- 
nectors. These connectors should be handled with 
particular care for two main reasons: (1) continui- 
ty through APC-7 connectors is obtained by end- 
to-end contact of the inner and outer conductors; 
consequently, the electrical performance of the 
connector is largely dependent upon the condition 
of these exposed surfaces, and (2) the critical con- 
tacting surfaces are directly attached to the vital 
frequency converter units inside the Model 8411A 
and are not separately replaceable. 


2-30. Important recommendations for the handl- 
ing and care of the input connectors are given in 
Figure 2-3. The part of an input connector that is 
most likely to be damaged is the inner conductor 
contact. Since it protrudes slightly beyond the 
plane of electrical contact, any wiping action of 
one connector across the other can damage the 
contact enough to cause a discontinuity. The risk 
of this kind of damage can be minimized by always 
having the coupling sleeves on the Model 8411A 
connectors fully extended. 


2-31. Contact Replacement 


2-32. Replacement inner conductor contacts are 
available from Hewlett-Packard (Stock Number 
1250-0907), and from Amphenol RF Division, 
Danbury, Connecticut (Part Number 131-129). 


2-33. The following important precautions apply 
to the replacement of inner conductor contacts: 


Installation 


a. Do not apply more than slight inward 
pressure to the inner conductor. 


b. Do not apply ANY twisting force to the inner 
conductor. 


c. Do not attempt to repair contacts. 


d. Do not re-use contacts. 


CAUTION 


Inward pressure or twisting force 
applied to the inner conductor can 
render the Model 8411A inoperative. 


2-34. Because of the above considerations, con- 
tact removal should not be attempted with ordin- 
ary hand tools. Only the Hewlett-Packard self- 
positioning, hypodermic-action contact extractor 
tool (Stock No. 5060-0236) should be used. This 
tool exerts no appreciable inward pressure and no 
twisting force on the inner conductor. Instructions 
for removing contacts are supplied with the tool. 


2-35. No tool is required for installing a replace- 
ment contact. Insert the contact gently by hand, 
applying only enough inward pressure to snap it 
into place. Then check for proper installation by 
inspecting the contact for even spacing of its four 
segments. Also, test for normal spring action by 
applying light inward pressure against the end of 
the contact with a pencil eraser. As the pressure is 
released the spring action of the contact should 
cause it to move outward. If not, the contact is 
defective and should be replaced. 


2-36. Coupling Mechanisms 


2-37. The coupling mechanism includes the 
coupling nut and the two-piece coupling sleeve 
assembly shown in Figure 2-3. Both of these parts 
can be replaced without access to the inside of the 
Model 8411A, and without disturbing either of the 
conductors. A special spanner wrench, HP Stock 
Number 5060-0237, is required. This wrench is in- 
cluded in Accessory Kit 11587A and APC-7 Con- 
nector Tool Kit 11S591A. 


2-38. Toremove a coupling mechanism: 


a. Fully extend the coupling sleeve to provide a 
guide for the spanner wrench. 
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OUTER CONDUCTOR 


SQ 


WSS 
NURULALERE 


AS 
: 


TTT 


PSSST IRS 
Wc S 


COUPLING NUT 
Use 


To Connect: 


1. On one connector, retract the coupling sleeve 
by turning the coupling nut counterclockwise 
until the sleeve and nut disengage. 


On the other connector, fully extend the 
coupling sleeve by turning the coupling nut 
clockwise. To engage coupling sleeve and 
coupling nut when the sleeve is fully retracted, 
press back lightly on the nut while turning it 
clockwise. 


Push the connectors firmly together, and 
thread the coupling nut of the connector with 
retracted sleeve over the extended sleeve. Leave 
the other coupling nut in the original position; 
closing the gap between coupling nuts tends to 
loosen the electrical connection. 


To Disconnect: 


1. Loosen the coupling nut of the connector 
showing the wider gold band. 


SS 
TEST: Sy 


Y]} 
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COUPLING SLEEVE 


INNER CONDUCTOR 
CAUTION 


Do not twist inner con- 
ductor. Any rotation can 
disable sampler. 


INNER CONDUCTOR 
ee 


Ng 


SUPPORT BEAD 


2. IMPORTANT: Part the connectors carefully 
to prevent striking the inner conductor 
contact. 


CARE 


Keep contacting surfaces smooth and clean. 
Irregularities and foreign particles can degrade 
electrical performance. 


COUPLING SLEEVE 


CONTACTING 
SURFACES 


Protect the contacting surfaces when the 
connector is not in use by leaving the coupling 
sleeve extended. 


Use lintless material and/or firm-bristled 
brush such as toothbrush for cleaning. If a 
cleaning fluid is needed use isopropyl alcohol. 
IMPORTANT: Do not use aromatic or 
chlorinated hydrocarbons, esters, ethers, 
terpenes, higher alcohols, ketones, or ether- 
alcohols such as benzene, toluene, turpentine, 
dioxanne, gasoline, cellosolve acetate, or car- 
bon tetrachloride. Expose the connector parts 
to the cleaning fluid and its vapors as briefly as 
possible. 


Figure 2-3. APC-7 Connectors 
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b. Align the wrench so both pegs engage the 
holes in the end of the coupling sleeve assembly. 


c. Pressing the wrench firmly against the con- 
nector, unscrew the sleeve assembly by turning the 
wrench counterclockwise. 


2-39. When installing a coupling mechanism, set 
the coupling nut in place on the connector first, 
then thread on the coupling sleeve assembly and 
tighten it firmly with the spanner wrench. (Exten- 
ding the coupling sleeve helps to keep the spanner 
in position during the final tightening. 


2-40. POWER SWITCH LAMP 
REPLACEMENT 


2-41. The lamp housed in the POWER switch 
pushbutton indicates that line power is applied to 
the Model 8410B. To replace the lamp, pull out the 
pushbutton, and remove the lamp. The HP Stock 
Number for a replacement lamp is listed under 
DS1 in the Table of Replaceable Parts. 


2-42. OPERATORS QUICK-CHECK 
PROCEDURE 


2-43. The following procedure checks the overall 


Installation 


functional operation of the 8410B and 8411A 
system, but does not check calibration. 


a. Connect equipment as shown in Figure 2-4. 


b. Set signal source for single-frequency 
CW operation, any frequency from 110 MHz to 
12.4 GHz. 


c. Set the 8410B FREQ RANGE switch to a 
position that includes the signal source frequency. 


d. Set 8410B SWEEP STABILITY control to 
CW detent position. 


e. Slowly increase signal source power until the 
8410B REF CHANNEL LEVEL meter indicates in 
the OPERATE range. 


f. Set TEST CHANNEL GAIN for a convenient 
TEST CHAN indication on the 8412A display. 


g. Set 8412A MODE switch to PHASE and 
DEG/DIV switch to 90. Adjust the PHASE VER- 
NIER control. The dot on the CRT should be 
stable and move smoothly in a vertical direction. 
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Figure 2-4. Test Setup for Operators Quick Check 
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Operation 


SECTION Ill 
OPERATION 


3-1. INSTRUCTIONS FOR MAKING 
MEASUREMENTS 


3-2. Step-by-step instructions for making basic 
transmission and reflection measurements with the 
8410B/8411A are found in Application Note 
AN 117-1 included with your instrument. Addi- 
tional copies may be obtained from your nearest 
Hewlett-Packard Office. 


3-3. A typical test setup for multioctave mea- 
surements is shown in Figure 3-3. This test setup 


uses an 8620C/86222A for the 0.11 to 2 GHz range 
and an 8620C/86290A/B for the 2 to 18 GHz 
range. 


3-4. DESCRIPTIONS OF PANEL FEATURES 


3-5. Front and rear panel controls, connectors, 
and indicators are described in Figures 3-1 and 3-2. 
In these figures the numbers on the illustrations 
match the description numbers. 
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SS, CS ee ER 
[Gy] 84108 NETWORY ANALYZER 
\, HEWLETT - PACKARA 


REF CHANNEL AMPL PHASE 
LEVEL RNIER VERNIER 


FREQ RANGE (GHz) 
SWEEP STABILITY 
wr t4 
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ew (2 © 
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° 
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TEST CHANNEL GAIN(0B) 


INPUT POWER AMPLITUDE 
Ss 


fe 


1. TEST. Test channel input. Impedance 50 
ohms. Frequency range: 0.11 - 12.4 GHz 
(Option 018: 0.11 to 18 GHz). Input power: 
—10dBm maximum, not to exceed reference 
channel power by more than 20 dB. 
Dynamic range: at least 60 dB. Admits fre- 
quency to which reference channel is tuned. 
Connector is precision APC-7. !:? 


2. REFERENCE. Reference channel input. 


Impedance: 50 ohms. Frequency range: 0.11 
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SS ae 


- 12.4 GHz (Option 018:0.11 to 18 GHz). In- 
ternal auto-tuning tunes and _= tracks 
REFERENCE and TEST channel inputs to 
the frequency of the REFERENCE input. 
Required input levels lie in a range between 
—18 and —35 dBm to 12.4 GHz and — 18 to 
—25 dBm trom 12.4 to 18 GHz (for Option 
018). Input power is in this range when the 
REF CHANNEL LEVEL meter indicates in 
the OPERATE region. Connector is preci- 
sion APC-7,!- 


CAUTION 


8411A INPUT 


50 mW e Static Discharge: Static charge on 
cables being connected to the input 


can damage the Model 8411A. 


e Maximum input 
(damage level). 


power: 


e Maximum dc on RF line: +3 volts 


(damage level). e Do not twist the APC-7 inner conductor. 


Figure 3-1. Front Panel Features (Sheet 1 of 2) 
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3. INPUT. 8410B connector mates with REF CHANNEL LEVEL. Meter 


8411A Harmonic Frequency Converter 
cable. 


. POWER. Combination line power switch 
and power indicator. Pushbutton glows 
when instrument is on. Pushbutton retainer 
pulls out for lamp replacement (Paragraph 
2-40). 


FREQ RANGE (GHz). Automatic or 
manual frequency range selection control. 
In AUTO position, the 8410B monitors the 
source through the Source Interconnect 
Cable and automatically selects the proper 
frequency range. Particular frequency 
ranges can be selected. Selected range must 
include the frequency (or frequencies) at 
which measurements are to be made. The 
dial is marked to indicate that an 8411A 
Option 018 is required for frequency ranges 
above 12.4 GHz. 


SWEEP STABILITY. Fine tuning 
control. Adjusts for best automatic tuning. 
A CW detent at the fully counterclockwise 
position gives best auto-tuning for single 
frequency CW-mode operation. For swept 
measurements, this control is typically set 
to the 1 o’clock position. 


indicates amplitude of signal applied to 
Model 8411A reference channel input. 
Pointer should be in OPERATE region for 
all phase and magnitude measurements. 
Because the meter averages in RF power 
during the automatic relocking cycle and 
sweeper retrace, the meter level should be 
set with a slow sweep rate. 


. AMPLITUDE VERNIER. Uncalibrated 


test channel gain vernier with at least 2 dB 
continuous range. Gain increases with 
clockwise rotation. 


PHASE VERNIER. Continuous control 
for changing relative phase of reference and 
test channel signals. Range is at least 90°, 
uncalibrated. 


.AMPLITUDE. Precision 69 dB test 


channel gain control. Left hand control has 
0 to 60 dB range in 10-db steps. Right hand 
control has 0 to 9 dB range in 1-dB steps. 


.Pivoting lever installs, retains, and extracts 


plug-in display units. 


‘See Paragraph 2-28 for important instructions and information on the use and care of APC-7 connectors. 


*Protect critical contacting surfaces by leaving the coupling sleeve extended when connectors are not in use. 


Figure 3-1. Front Panel Features (Sheet 2 of 2) 
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34 


Power Line Module and Fuse. 
Allows selection of 100, 120, 220 or 240 
Vac Operation. To change power selection, 
power cable must be disconnected from 
rear of instrument. This allows plastic 
window covering fuse compartment to slide 
to one side, exposing fuse. To either change 
fuses or power selection, 
pull outward on lever in fuse compartment. 


FREQ REF INPUT. Accepts a voltage 
proportional to reference channel input 
frequency (1 V/GHz). Voltage is used in 
AUTO mode operation. FREQ REF 
INPUT is supplied by the RF section of the 
8620C Sweep Oscillator. 


SOURCE CONTROL. For use when 
operated with the 8620C Sweep Oscillator. 
Connector is used with Source Control 
cable to provide interconnection of Stop 
Sweep and External Trigger between 8410B 
and 8620C Sweep Oscillator to allow multi- 
octave sweeps. 


SWP REF INPUT. SWP REF INPUT is 
not used with the 8620A/C Sweep 
Oscillator. Accepts a voltage proportional 
to reference channel input frequency for 
single octave sweeps. Voltage enables auto- 
tuning to track fast sweeping input 
frequencies. Nominal 0 to +40 volts per 
octave from 20K ohms +20% source 
impedance required. The lower voltage 
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must coincide with the lowest input 
frequency. HP 690 and 8690 Sweep 
Oscillators furnish suitable reference 
voltages. 


TEST CHAN OUT. 278 kHz sine wave. 
Amplitude depends upon the amplitude of 
the test channel RF input and the settings 
of the front-panel TEST CHANNEL 
GAIN (dB) and AMPL VERNIER 
controls. Amplitude range is 0 to about 10 
volts p-p. 


REF CHAN OUT. 278 kHz sine wave 
with amplitude fixed at about 2 volts p-p 
nominal when REF CHANNEL LEVEL 
meter reads in the OPERATE region. 


TEST PHASE. 278 kHz sine wave with 
amplitude fixed at about 0.22 volts p-p. 
Signal is in phase with test channel input. 


BLANK. Provides a —2 to —4 volt 
blanking signal when the 8410B is not 
phase locked. This blanking signal may be 
used with an auxiliary display unit. 


AIR INTAKE FILTER. Clean regularly. 


Do not obstruct airflow. 


. SERIAL NUMBER PLATE. Eight digit 


serial number should be included in any 
correspondence concerning the Model 
8410B. 


‘Swept frequency measurements can be made over somewhat wider frequency ranges than indicated by the 
FREQ RANGE (GHz) selector provided the sweep reference voltages cover the required ranges. 


Figure 3-2. Model 8410B Rear Panel Features 
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Figure 3-3. Typical Test Setup for Multioctave Measurements 
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Performance Tests 


SECTION IV 
PERFORMANCE TESTS 


4-1. INTRODUCTION 


4-2. This section provides instructions for check- 
ing calibration and performance of the 8410B Net- 
work Analyzer and 8411A Harmonic Frequency 


Converter. 
CAUTION 


STATIC DISCHARGE. The _ sampling 
diodes in the 8411A may be damaged by a 
discharge of static electricity. Momentarily 
ground and short connectors prior to 
making connection to 8411A_ input 
connectors. 


MAXIMUM RF POWER. Maximum RF in- 
put at 8411A before damage occurs is 50 
mW. RF levels above — 10 dBm in the test 
channel and —18 dBm in the reference 
channel will cause distortion in the 8411A 
preamplifiers. 


MAGNETIC FIELDS. When using an 
8412A or 8414A Display plug-in, do not 
place the 8410B near a sweep generator 
containing a BWO which has an unshield- 
ed permanent magnet or the CRT will be 
permanently magnetized, causing poor 
focus. Separate 8412A or 8414A from any 
magnetic source by a distance of at least 
two feet. 


4-3. LINE VOLTAGE REQUIREMENTS. 


4-4. During the performance test, the network 
analyzer must be connected to a source of power 
which is 50 to 60 Hz and 100, 120, 220, or 240 
VAC +5—10%. If source power is not within 


tolerance, the network analyzer should be con- 
nected through a variable auto transformer to the 
ac power source. The line voltage at the input of 
the 8410B should then be adjusted to 115 or 230 
Vac +5-—10%. 


4-5. PERFORMANCE TEST PROCEDURES 


4-6. PURPOSE 


4-7. The procedure in paragraphs 4-12 through 
4-18 check the 8410B and 8411A performance. 
This procedure may be used during incoming 
inspection, periodic evaluation, or after repair or 
alignment. The tests can be performed without 
access to the instrument interior. The 
specifications of Table 1-1 are the calibration 
standards. 


4-8. Table 4-1 is a performance test record. This 
may be used during the test to record the test 
values obtained. This provides a permanent record 
of the test values for use at a later time during 
performance testing or periodic evaluation. 


4-9. Ifthe 8410B/8411A system fails to meet any 
of the calibration tests, and a circuit malfunction 
is not suspected, proceed to the appropriate ad- 
justment procedure in Section V. If a circuit mal- 
function is suspected, perform troubleshooting 
procedures in Section VIII. 


4-10. TEST EQUIPMENT REQUIRED 


4-11. The test instruments and accessories re- 
quired to make the performance test are listed in 
Table 1-8. Test instruments other than the ones 
listed can be used, provided their performance 
equals or exceeds the Critical Specifications listed. 
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PERFORMANCE TESTS 


4-12. AUTOMATIC TUNING TEST 
SPECIFICATION TESTED 


Automatic Tuning 


TEST DESCRIPTION 


Sets up initial test conditions and checks for phase lock of the system. 


LEST SETUP 


NETWORK 
ANALYZER 


SWEEP RF 
OSCILLATOR PLUG-IN 


NEGATIVE 
BLANKING 


DISPLAY 
PLUG-IN 


FREQ REF 


SOURCE 
CONTROL 


HARMONIC 
FREQUENCY 
CONVERTER 


RF 
CABLES 


10 dB ATTENUATOR 


TEST EQUIPMENT: Items 1, 10, 14, 16, 20, 23, 25, Table 1-8. 

PROCEDURE 

a. Connect equipment as shown in test setup above. 

b. Check that line voltage at input of 8410B is 100, 120, 220, or 240 VAC +5% or — 10%, and that the 
line-voltage selection card in the power module at the rear of the 8410B corresponds to the line 
voltage. 

c. Set signal source for full band sweep operation, any frequency from 110 MHz to 12.4 GHz. (18 GHz 
if option 018). Set RF BLANKING to OFF. Set sweep speed to approximately the middle of the fast 
range. Use MARKER Sweep when using 86222A/B RF plug-in and set START MARKER to 
> 110 MHz. 

d. Set 8410B FREQ RANGE switch to AUTO and TEST CHANNEL GAIN to 20 dB. 


e. Adjust signal source POWER LEVEL control for an 8410B REF CHANNEL LEVEL meter 
indication in the OPERATE region. 


f. Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 10 kHz. 


a ee —S 
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4-12. AUTOMATIC TUNING TEST (Cont’d) 


g. Set 8410B SWEEP STABILITY control to a position that gives a continuous amplitude trace on 

8412A display. A typical setting is at 1 o’clock position. It may be necessary to reduce sweep rate on 

~ signal source. (Bright dots on the display are band switch points for either the 8410B or the 8620C.) A 

typical phase-locked signal trace is shown in Figure 4-1. A signal that is not phase locked is shown in 
Figure 4-2. 


Figure 4-1. Typical Display of Phase-Locked Figure 4-2. Typical Display of Signal That is 
Signal, 0.11 to 2 GHz, or 2 to 18 GHz Not Phase-Locked 


4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST 
SPECIFICATION TESTED 


REFERENCE CHANNEL INPUT POWER RANGE: Variation between —18 and —35 dBm, 0.11 to 
12.4 GHz, and between —18 and —25 dBm, 12.4 to 18 GHz (Option 018), causes <1.5 dB amplitude 
and < 4° phase change at output. 


TEST DESCRIPTION 


The AGC circuit is checked for correct operation between at least — 18 dBm and —35 dBm range, 0.11 to 
12.4 GHz, and between — 18 and —25 dBm, 12.4 to 18 GHz (Option 018). This is done by changing RF in- 
put power levels to the two operating extremes of the AGC circuit and still maintaining constant reference 
channel output. 


Phase and amplitude are then monitored through the specified AGC range to determine that they remain 
within specifications through the entire range. 
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4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d) 
TEST SETUP 
SWEEP RF 


ANALYZER PLUG-IN 


OSCILLATOR PLUG-IN NETWORK DISPLAY 


NEGATIVE 
BLANKING 


HARMONIC 
FREQUENCY 
CONVERTER 


apc7to. _- THERMISTOR (7 


RF 
CABLES 


TEST EQUIPMENT: Items 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Table 1-8. 


PROCEDURE 


a. 


4-4 


Change equipment test setup as above with 8411A REF port connected to cable from power splitter. 
Set signal source to CW mode and frequency to 2 GHz. Set 8410B SWEEP STABILITY control to 
CW detent position and FREQ RANGE control to include 2 GHz. Preset 1 dB step attenuator to 0 
and 10 dB step attenuator to 10. 


Check for phase-locked condition in the 8410B as follows: 


(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal 
source POWER LEVEL control and 10 dB step attenuator to obtain OPERATE indication on meter. 


(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable and move smoothly in a vertical direction. Return 
8412A MODE switch to AMPL (Amplitude). 


Set 8412A Display MODE to AMPL and dB/DIV to 1.0 dB. Set 8410B TEST CHANNEL GAIN to 
20 dB and set CRT dot to center horizontal line with AMPLITUDE VERNIER. Increase power from 
signal source until 8412A indication starts to increase (>0.5 dB). This indicates that the upper limit of 
the AGC range is reached. 


Disconnect 8411A REFERENCE Port from cable to power splitter and connect power meter 
thermistor mount to this cable. Power meter indication must be > —18 dBm. Note and record power 
meter indication. 
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4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d) 


ec. 


g. 


Set signal source to 12.4 GHz and set 8410B FREQ RANGE control to include 12.4 GHz. Set 


POWER LEVEL control of signal source for a power meter indication of —18 dBm. 


Disconnect power meter thermistor mount and reconnect 8411A REFERENCE port to the cable from 
the power splitter. Set CRT dot to center horizontal line with AMPLITUDE VERNIER control. 
Reduce RF input power by inserting attenuation with the variable attenuators until 8412A indication 
starts to decrease (>1 dB). This indicates that the lower limit of the AGC range is reached. The 
amount of attenuation inserted should be 2 17 dB. This, when added to the — 18 dBm reference that 
was set in step ‘‘e’’ will give the lower AGC limit of 2 —35 dBm. With normal AGC action, the 
8412A display indication should stay constant between at least the —18 to —35 dBm range. 

Note the limits of the AGC range. 


Proceed to step ‘‘j’’ if 8411A does not contain option 018. 


OPTION 018 ONLY (12.4 to 18 GHz Range) 


h. 


Disconnect 8411A REFERENCE port from cable to power splitter and connect thermistor mount to 
this cable. Set signal source to 18 GHz and set 8410B FREQ RANGE control to include 18 GHz. Set 
POWER LEVEL control of signal source for a power meter indication of —18 dBm. 


Disconnect power meter thermistor mount and reconnect 8411A REFERENCE port to the cable from 
the power splitter. Set CRT dot to center horizontal line with AMPLITUDE VERNIER control. 
Reduce RF input power by inserting attenuation with the variable attenuators until 8412A indication 
starts to decrease (>1 dB). This indicates that the lower limit of the AGC range is reached. The 
amount of attenuation inserted should be =7 dB. This, when added to the —18 dBm reference that 
was set in step ‘‘h’’ will give the lower AGC limit of < —25 dBm. With normal AGC action, the 
8412A display indication should stay constant between at least the —18 to —25 dBm range. Note the 
limits of the AGC range. 


Set signal source to 12.4 GHz and set 8410B FREQ RANGE control to include 12.4 GHz. Disconnect 
8411A REFERENCE port from cable to power splitter and connect power meter thermistor mount to 
this cable. Set output level of signal source for a —18 dBm indication on power meter. Disconnect 
power meter thermistor mount and reconnect the 8411A REFERENCE port to the cable from the 
power splitter. 


Set 8412A Display MODE switch to DUAL, dB/DIV to 1.0, DEG/DIV to 1.0 and BW to 0.1 KHz. 
With 8410B AMPLITUDE VERNIER control, position amplitude trace dot on center horizontal line 
and with PHASE VERNIER control, position phase trace dot one major line below the center 
horizontal line on CRT. 


While observing the 8412A Display, increase the variable attenuator by 17 dB. This is the specified 
AGC range of —18 to —35 dBm. The difference between the maximum and minimum amplitude and 
phase indications should not be greater than 1.5 dB or 4 degrees over the 17 dB range. 


OPTION 018 ONLY (12.4 to 18 GHz Range) 


m. 


Set signal source to 18 GHz and set 8410B FREQ RANGE control to include 18 GHz. Disconnect 
8411A REFERENCE port from cable to power splitter and connect power meter thermistor mount to 
this cable. Set POWER LEVEL control of signal source for a —18 dBm indication on power meter. 
Disconnect power meter thermistor mount and reconnect the 8411A REFERENCE port to the cable 
from the power splitter. 
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4-13. REFERENCE CHANNEL INPUT POWER RANGE TEST (Cont’d) 


n. Set 8412A Display MODE switch to DUAL, dB/DIV to 1.0, DEG/DIV to 1.0, and BW to 0.1 KHz. 
With 8410B AMPLITUDE VERNIER control, position amplitude trace dot on center horizontal line 
and with PHASE VERNIER control, position phase trace dot one major line below the center 
horizontal line on CRT. 


o. While observing the 8412A Display, increase the variable attenuator by 7 dB. This is the specified 
AGC range of —18 to —25 dBm. The difference between the maximum and minimum amplitude and 
phase indications should not be greater than 1.5 dB or 4 degrees over the 7 dB range. 


4-14. AMPLITUDE RANGE AND ACCURACY TEST 


SPECIFICATION TESTED 


AMPLITUDE RANGE: 69 dB total in 10- and 1-dB steps; vernier provides continuous adjustment over at 
least 2 dB. 


AMPLITUDE ACCURACY: +0.1 dB per 10-dB step, not to exceed +0.2 dB cumulative; +0.05 dB per 
1-dB step, not to exceed +0.1 dB cumulative. 


TEST DESCRIPTION 


The TEST CHANNEL GAIN attenuators are tested for accuracy and the AMPL VERNIER control opera- 
tion is checked. This is done by feeding a constant RF signal through the test channel and monitoring the 
278-kHz signal on an ac voltmeter. The attenuators are set at each position and the resultant change in 
signal level is read on the ac voltmeter. 


TEST SETUP 
SWEEP RF 


OSCILLATOR PLUG-IN NETWORK DISPLAY 
ANALYZER PLUG-IN 
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10 dB ATTENUATOR 
TEST EQUIPMENT: Items 1, 3, 10, 14, 16, 20, 23, Table 1-8 
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4.14. AMPLITUDE RANGE AND ACCURACY TEST (Cont’d) 

PROCEDURE 

a. ~Change equipment test setup as shown above. Set signal source to CW mode and frequency to any 
CW frequency in 0.11 to 12.4 GHz range (18 GHz if option 018). Set 8410B SWEEP STABILITY 
control to CW detent position and FREQ RANGE control to include frequency of signal source. 

b. Check for phase-locked condition in the 8410B as follows: 


(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal 
source POWER LEVEL control to obtain an OPERATE indication on meter. 


(2) Set 8412 MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable and move smoothly in a vertical direction. 


c. Set 8410B TEST CHANNEL GAIN 10 dB/step control to 0 dB. 


d. Set ac voltmeter to —50 dB range and adjust 8410B AMPLITUDE VERNIER control and TEST 
CHANNEL GAIN 1 dB/step control for zero dB indication on — 50 dB range of ac voltmeter. 


e. Increase Model 8410B TEST CHANNEL GAIN in 10-dB steps and check accuracy as indicated 
below. 


Model 8410B TEST 
CHANNEL GAIN AC Voltmeter AC Voltmeter 
Tens Control Setting Range Setting Indication 


0(+40.1)dB + voltmeter error 
0 (+0.2) dB + voltmeter error 
0(+0.2) dB + voltmeter error 
0(+0.2) dB + voltmeter error 
0(+0.2) dB + voltmeter error 
0(+0.2) dB + voltmeter error 


f. Set ac voltmeter to —30 dB range, set 8410B TEST CHANNEL GAIN 10 dB/step control to 20 dB, 
and set 1 dB/step control to zero dB. Adjust AMPL VERNIER control for a scale reference on AC 
Voltmeter at zero or any one-dB scale division. 


g. Increase 8410B TEST CHANNEL GAIN 1 dB/step control in 1-dB steps; ac voltmeter indications 
should increase in corresponding 1-dB steps. If necessary, change ac voltmeter range to a higher or 
lower scale. Each meter indication must be within +0.1 dB of a 1-dB major scale division on the 
meter, + the tolerance of the voltmeter. 


h. Using the ac voltmeter, check AMPL VERNIER range. It should be at least 2 dB. 
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4-15. TEST CHANNEL NOISE TEST 
SPECIFICATION TESTED 


TEST CHANNEL NOISE: < —75 dBm, 0.11 to 12.4 GHz; 
< —68 dBm, 12.4 to 18 GHz (OPTION 018) 


TEST DESCRIPTION 


A —30 dBm signal at the TEST input of the 8411A is used to set a reference at the Display Plug-in. The RF 
input signal is removed from the 8411A TEST input and the TEST input is terminated, leaving only TEST 
CHANNEL noise to be measured at the display plug-in. Noise level of —75 dBm is 45 dB lower than the 
— 30 dBm reference level. 40 dB of gain is added in the TEST CHANNEL GAIN control and —5 dB from 
zero reference is indicated on the 8412A Display plug-in totaling 45 dB. 


FOR OPTION 018 ONLY (12.4 to 18 GHz RANGE) 


A —25 dBm signal at the TEST input of the 8411A is used to set a reference at the Display Plug-in. The RF 
input signal is removed from the 8411A TEST input and the TEST input is terminated, leaving only TEST 
CHANNEL noise to be measured at the display plug-in. Noise level of —68 dBm is 43 dB lower than the 
—25 dBm reference level. 40 dB of gain is added in the TEST CHANNEL GAIN control and —3 dB from 
zero reference is indicated on the 8412A Display plug-in totaling 43 dB. 


TEST SETUP 


Z-AXIS 
SWEEP IN 


NETWORK 


ANALYZER BLANKING 


SWEEP RF 
OSCILLATOR PLUG-IN egarive 
BLANKING I. 
Z-AXIS (@)rI0 O i DISPLAY 
FREQ REF FREQ REF (J elo se I PLUG-IN 


SOURCE 
CONTROL 


SOURCE 
CONTROL 
OUTPUT 


POWER METER 


4 
Fi HARMONIC 
50 OHM FREQUENCY 


LOA 
ct, CONVERTER 


t 

1 

TYPE N : 

power ADAPTERS 1 A 
~ 
SPLITTER DF — — — — ey TEST 

LJ 
a) 


RF CABLE TYPEN 7 
MALE-MALE 
ADAPTER APC-7 TO 


7D \ || REF 


VARIABLE CABLES 
ATTENUATOR 


10 dB ATTENUATOR 


TEST EQUIPMENT: Items 1, 2, 10, 14, 16, 18, 20, 23, 25, 27, 28, Table 1-8. 
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4-15. TEST CHANNEL NOISE TEST (Cont’d) 


PROCEDURE 


a. 


‘Change equipment test setup as shown above with Power meter thermistor mount connected to 10 dB 


attenuator from power splitter. Set signal source to CW Mode and frequency to 12.4 GHz. 


Adjust 10 dB step attenuator and POWER LEVEL control of Sweep Oscillator for a —30 dBm 
indication on power meter. Disconnect thermistor mount and connect 8411A TEST port to 10 dB at- 
tenuator from power splitter. 


Set 8410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to include 
12.4 GHz. Check that REF CHANNEL LEVEL meter indicates in the OPERATE range. 


Check for phase-locked condition in the 8410B as follows: 
Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable and move smoothly in a vertical direction. 


Set 8410B TEST CHANNEL GAIN controls to 20 dB. 


Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 0.1 KHz. Adjust 8410B 
AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on 
center horizontal line of 8412 display. 


Disconnect 10-dB attenuator from 8411A TEST channel input and connect 50-ohm termination to 
8411A TEST input. 


Increase 8410B TEST CHANNEL GAIN control by 40 dB. The 8412A should indicate in the negative 
direction at least —5 dB. (This indicates less than —75 dBm equivalent input noise.) 


OPTION 018 ONLY (12.4 to 18 GHz RANGE) 


i 


a 


Change CW frequency of signal source to 18 GHz. 


Disconnect 10 dB attenuator from 8411A TEST port and check for —25 dBm signal level at 10 dB 
attenuator. If necessary, adjust Sweep Oscillator POWER LEVEL control for —25 dBm indication 
on power meter. Reconnect 10 dB attenuator to 8411A TEST port. 


Set 8410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to include 
18 GHz. 


Check for phase-locked condition in the 8410B as follows: 
(1) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction. 


Set 8410B TEST CHANNEL GAIN controls to 20 dB. 
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4-15. TEST CHANNEL NOISE TEST (Cont’d) 


n. Set 8412A Display MODE switch to AMPL, dB/DIV to 10, and BW to 0.1 kHz. Adjust 8410B 
AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on 
center horizontal line of 8412A display. 


o. Disconnect 10 dB attenuator from 8411A TEST channel input and connect 50-ohm termination to 
8411A TEST input. 


p. Increase 8410B TEST CHANNEL GAIN control by 40 dB. The 8412A should indicate in the negative 
direction at least —3 dB. (This indicates less than — 68 dBm equivalent input noise.) 


4-16. TEST CHANNEL DYNAMIC RANGE TEST 
SPECIFICATION TESTED 


TEST CHANNEL DYNAMIC RANGE: —10to —75 dBm, 0.11 to 12.4 GHz; 
—10to —68 dBm, 12.4 to 18 GHz (Option 018). 


TEST DESCRIPTION 


A known signal level of —10 dBm is applied to the 8411A TEST channel RF input. A reference is estab- 
lished on the 8412A. This represents the top of the test channel input power range. A variable attenuator is 
used to reduce the RF signal at the TEST channel input of the 8411A to > —75 dBm (—68 dBm, 12.4 to 
18 GHz for Option 018). The equivalent TEST CHANNEL GAIN is added and the resulting display is 
compared to the original reference. 


TEST SETUP 
SWEEP RF 


OSCILLATOR PLUG-IN NETWORK DISPLAY 
ANALYZER PLUG-IN 


NEGATIVE 
BLANKING 


HARMONIC 
FREQUENCY 


Lea CONVERTER 


ATTENUATOR 


POWER 
SPLITTER 


TYPEN 
ADAPTERS 


10 dB ATTENUATOR 
TEST EQUIPMENT: Items 1, 2, 10, 14, 16, 20, 23, 24, 27, Table 1-8. 
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4-16. TEST CHANNEL DYNAMIC RANGE TEST (Cont’d) 


PROCEDURE 


a. 


Change equipment test setup as shown above with 8411A TEST port connected to cable from variable 


-attenuator. 


Set signal source to CW mode and Frequency to 12.4 GHz. Set 8410B SWEEP STABILITY control to 
CW detent position and FREQ RANGE switch to include 12.4 GHz. 


Check for phase-locked condition in the 8410B as follows: 


(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal 
source POWER LEVEL control to obtain OPERATE indication on meter. 


(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction. 
Return 8412A MODE Switch to AMPL (Amplitude). 


Disconnect 8411A TEST port from cable to variable attenuator and connect power meter thermistor 
mount to this cable. 


Set variable attenuator and 8410B TEST CHANNEL GAIN controls to zero dB. 


Adjust signal source POWER LEVEL control for — 10 dBm indication on power meter. Signal source 
output power should not be adjusted again during the remainder of the test. Disconnect thermistor 
mount from cable to variable attenuator and reconnect cable to 8411A TEST port. 


Set 8412A MODE Switch to AMPL, BW to 0.1 kHz, and dB/DIV to 10. Adjust 8410B AMPLITUDE 
VERNIER and TEST CHANNEL GAIN 1 dB/step controls to place dot on CRT one major division 
below center horizontal graticule line. 


Set variable attenuator to 70 dB and increase 8410B TEST CHANNEL GAIN by 65 dB. The dot on 
the CRT should be below the reference established in step ‘‘g’’. 


OPTION 018 ONLY (12.4 to 18 GHz RANGE) 


i. 


j. 


Set signal source to CW mode and Frequency to 18 GHz. Set 8410B SWEEP STABILITY control to 
CW detent position and FREQ RANGE Switch to include 18 GHz. 


Set variable attenuator and 8410B TEST CHANNEL GAIN controls to zero dB. 
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4-16. TEST CHANNEL DYNAMIC RANGE TEST (Cont’d) 


k. Check for phase-locked condition in the 8410B as follows: 


(1) REF CHANNEL LEVEL meter should indicate in the OPERATE range. If not, adjust signal 
source power output to obtain an OPERATE indication on meter. 


(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE 
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical direc- 
tion. Return 8412A MODE Switch to AMPL (Amplitude). 


1. Disconnect 8411A TEST port from cable to variable attenuator and connect power meter thermistor 
mount to this cable. 


m. Adjust signal source POWER LEVEL control for —10 dBm indication on power meter. Signal source 
POWER LEVEL control should not be adjusted again during the remainder of the test. Disconnect 
thermistor mount from cable to variable attenuator and reconnect cable to 8411A TEST port. 


n. Set 8412A MODE Switch to AMPL, BW to 0.1 KHz, dB/DIV to 10. Adjust 8410B AMPLITUDE 
VERNIER and TEST CHANNEL GAIN 1 dB/step controls to place dot on CRT one major division 
below center horizontal graticule line. 


o. Set variable attenuator to 60 dB and increase 8410B TEST CHANNEL GAIN by 58 dB. The dot on 
the CRT should be below the reference established in step ‘‘n’’. 


4-17. CHANNEL ISOLATION TEST 
SPECIFICATION TESTED 


CHANNEL ISOLATION: >65 dB, 0.11 to 6.0 GHz; >60 dB, 6.0 to 12.4 GHz; >50 dB, 12.4 to 18 GHz 
(Option 018). 


TEST DESCRIPTION 


A reference is established on the 8412A Display. The RF signal to the 8411A test channel is disconnected 
and the input is terminated with a 50-ohm load. With the RF signal applied only to the reference channel, 
any signal present in the test channel is due to signal leakage between channels. Isolation between channels 
is measured by observing the signal level below the reference level established on the 8412A Display. 
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4-17. CHANNEL ISOLATION TEST (Cont’d) 


TEST SETUP 
Z-AXIS 
SWEEP IN 
NETWORK BLANKING 
ANALYZER 
SWEEP RF esse 
OSCILLATOR PLUG-IN NEGATIVE 
BLANKING 
FREQ REF BEECREE ae 
() [o_o] ee © kw 


SOURCE 
CONTROL 


CONTROL POWER METER 


INPUT 


HARMONIC 
MALE—MALE FREQUENCY 
ADAPTER APC-7 TO CONVERTER 


TYPEN 
ERS 
wre OD walt es e1|| TEST 
| cil p fe 


RF CABLE TYPEN 


| 
VARIABLE CABLES 
ATTENUATOR 


EQUIPMENT: Items 1, 2, 10, 14, 18, 20, 23, 25, 27, 28, Table 1-8. 


PROCEDURE 


a. 


Change equipment test setup as shown above with the power meter thermistor mount connected to the 
cable from the power splitter. 


Set signal source for manual sweep in the 2.0 to 6.0 GHz range and set POWER LEVEL control for 
— 18 dBm indication on power meter. Set MANUAL sweep control to full counterclockwise position. 


Disconnect thermistor mount from cable and connect cable to 8411A TEST port. 


Set 8410B FREQ Range to AUTO and SWEEP STABILITY to CW detent position. Set TEST 
CHANNEL GAIN control to 20 dB. 


Check for phase-locked condition in the 8410B as follows: 
(1) REF CHANNEL LEVEL meter should indicate at the right edge of the OPERATE range. 


(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable and move smoothly in a vertical direction. 
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4-17. CHANNEL ISOLATION TEST (Cont’d) 


f. Set 8412A MODE to AMPL, dB/DIV to 10, and BW to 0.1 KHz positions. 


g. Use TEST CHANNEL GAIN and AMPLITUDE VERNIER controls to place CRT dot on top 
horizontal graticule line. This is the reference line and will be used for the remainder of the test. 


h. Disconnect RF cable to 8411A TEST port and connect a 50-Ohm termination to TEST port. 
i. Connect thermistor mount to RF cable from power splitter. 


j. Manually sweep the signal source from 2 to 6 GHz while maintaining a —18 dBm indication on the 
power meter. The signal on the 8412A Display should be =65 dB below the reference level set in step 


opie b] , 

k. Set signal source for manual sweep in the 6 to 12.4 GHz range. Manually sweep the signal source from 
6 to 12.4 GHz while maintaining a — 18 dBm indication on the power meter. The signal on the 8412A 
Display should be = 60 dB below the reference level set in step “‘g’’. 

OPTION 018 ONLY (12.4 to 18 GHz RANGE) 

1. Set signal source for manual sweep in the 12.4 to 18 GHz range. Manually sweep the signal source 


from 12.4 to 18 GHz while maintaining a —18 dBm indication on the power meter. The signal on the 
8412A Display should be = 50 dB below the reference level set in step ‘‘g’’. 


4-18. INPUT IMPEDANCE TEST 
SPECIFICATION TESTED 


INPUT IMPEDANCE: 50 Ohms 


Frequency Range SWR RETURN LOSS 
0.11 to 2 GHz <1.5 >14dB 
2 to 6 GHz <2.0 >9.6dB 
6 to 12.4 GHz <5.) >6dB 
12.4 to 18 GHz (Option 018) <3:0) >6dB 
TEST DESCRIPTION 


The input impedance of the REFERENCE and TEST input ports on the 8411A is tested by measuring the 
reflected RF signal from the ports, using a Swept Amplitude Analyzer with a Reflectometer Bridge. Con- 
necting an APC-7 short to the TEST port of the Reflectometer Bridge provides a reference on the 
Analyzer. The short completely reflects the RF signal back to the measurement bridge. The REFERENCE 
and TEST ports of the 8411A are connected and the amplitude of the reflection is compared to the 
reference on the swept amplitude analyzer. 
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4-18. INPUT IMPEDANCE TEST (Cont’d) 


feo! SETUP 


STORAGE NORMALIZER 
LaF EET DEERE EE ES 


SWEEP RF 
OSCILLATOR PLUG-IN 


NORMALIZER 
INTERCONNECT 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


AMPLITUDE 
om” 
Gage 68 sane ANALYZER 


MODULATION 
DRIVE HARMONIC 
APC-7 FREQUENCY 
nen -{_] SHORT CONVERTER 
/ 


POWER METER 


BRIDGE i 
APC-7 TO \ 


TYPE N ADAPTER 


TEST EQUIPMENT: Items 1, 2, 7, 19 21, Table 1-8. 
PROCEDURE 
a. Change equipment test setup as shown above using the 0.11 to 2.0 GHz RF plug-in with no 


connections made to the TEST port of the reflectometer bridge. Match 8750A Storage-Normalizer to 
8755B. Refer to Secm III of 8750A Operating and Service Manual (HP Part Number 08750-90016). 


b. Set 8755B Channel 1 DISPLAY mode to REFERENCE POSITION and adjust CRT trace to center 
horizontal graticule line with 8750A in BYPASS mode. 


c. Set 8755B Channel 1 DISPLAY to A/R, dB/DIV to 5, REFERENCE LEVEL to zero, REFERENCE 
LEVEL VERNIER to ON, and adjust VERNIER for a CRT trace on center horizontal graticule line. 


0.11 TO 2 GHz FREQUENCY RANGE 
d. Set signal source to sweep from 0.11 to 2 GHz. 


e. Connect power meter thermistor mount to adapter on TEST port of reflectometer bridge and set 
signal source RF output level for a — 13 dBm indication on power meter. 


f. Remove thermistor mount and connect APC-7 short to TEST port of bridge. 
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4-18. INPUT IMPEDANCE TEST (Cont’d) 


g. On 8750A, press CH 1, then INPUT, then STORE INPUT, then INPUT-MEM. This establishes 
reference on CRT display. If an 8750A is not available, draw the reference line on the CRT display 
with a grease pencil and take the difference between this line and the resulting trace in step ‘‘h’’ to 
determine return loss. 


h. Remove APC-7 short and connect 8411A TEST port and then REFERENCE port to TEST port of 
reflectometer bridge. 


i. The difference between the resulting CRT display and the reference established in step ‘‘g’’ should be 
>14 dB (witha +.8 dB uncertainty). 


2 TO 6 GHz FREQUENCY RANGE 
j. Set signal source to sweep from 2 to 6 GHz and repeat steps ‘‘e’’ through ‘‘h’’. 


k. The difference between the resulting CRT display and the reference established in step ‘‘g’’ should be 
>9.6dB (witha +0.7 dB uncertainty). 


6 TO 12.4 GHz FREQUENCY RANGE 
1. Set signal source to sweep from 6 to 12.4 GHz and repeat steps ‘‘e’’ through ‘‘h’’. 


m. The difference between the resulting CRT display and the reference established in step ‘‘g’’ should be 
>6 dB (with a + 1.0 dB uncertainty). 


12.4 TO 18 GHz FREQUENCY RANGE (OPTION 018) 
n. Set signal source to sweep from 12.4 to 18 GHz and repeat steps ‘‘e’’ through ‘‘h’’. 


o. The difference between the resulting CRT display and the reference established in step “‘g’’ should be 
>6 dB (with a +1.1 dB uncertainty). 
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Table 4-1. Performance Test Record (Sheet 1 of 2) 


INDICATION 
PROCEDURE ACTUAL 


Power line voltage input 90 Vac or RoE: Se 105 Vac or 
108 Vac or 126 Vac or 
198 Vac or Pa Das | aes 231 Vac or 
216 Vac of eee OR 252,Vac 


Automatic tuning Phase-lock 


Variation in reference channel of Amplitude: 
—18to —35 dBm, 0.11 to 12.4 GHz and EEA 5s min & max. 
—18to —25 dBm, 12.4 to 18 GHz 1.5 dB apart 


(Option 018) ee 
produces constant output Phase: we 
iS & Max. 4 


apart 


TEST CHANNEL GAIN 10 dB/step 


Attenuators at setting: 10dB oS Bo fo § 0(+0.1) dB 
20 dB ih wae) 0(+0.2) dB 
30 dB PPE: ae 0(+0.2) dB 
40 dB : eee eee 0(+0.2) dB 
50 dB a ey 0(+0.2) dB 
60 dB nee eo 0(+0.2) dB 
+ volt-meter 
error 


TEST CHANNEL GAIN 1 dB/step 


Attenuators at setting: 1dB erent ST: nd +0.1 dB of 
2 dB Seen eee a 1-dB 
3 dB pO PEAS major scale 
4dB Paiste division on 
5 dB (ones meter, + 
6 dB ae voltmeter 
7dB eae See error. 
8 dB 
9 dB 


AMPL VERNIER range 


Test channel noise 
< —75 dBm, 0.11 to 12.4 GHz 
< —68 dBm, 12.4 to 18 GHz 
(Option 018) 
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Table 4-1. Performance Test Record (Sheet 2 of 2) 


INDICATION 


PROCEDURE ACTUAL 


Test channel operates over 

—10to —75 dBm 0.11 to 12.4 GHz 
—10to —68 dBm 12.4 to 18 GHz 
(Option 018) 


Channel isolation >65 dB in 65 dB 
0.11 to 6.0 GHz range, >60 dB (.11 to 6 GHz) 
in 6.0 to 12.4 GHz range, and 60 dB 
>50 dB in 12.4 to 18 GHz range (6 to 12.4 GHz) 
(Option 018) 50 dB 
(12.4to 18 GHz 
Option 018) 


SWR of 8411A REFERENCE and REFERENCE PORT 

TEST ports, <1.5in0.11 to —14dB 
2 GHz range, <2.0in 2 to 6 GHz ili (0.11 to 
range, <3.0in 6to 12.4 GHz 2.0 GHz) 
range, and < 3.0in 12.4to 18 GHz 

range (Option 018). (Indication in return 


loss.) 
—9.6dB 


(2 to 6 GHz) 


—6 dB 
(6 to 12.4 GHz) 


—6dB 
(12.4 to 18 GHz 
Option 018) 


TEST PORT 
—14dB 
(0.11 to 
2.0 GHz) 


—9.6dB 
(2 to 6 GHz) 


~6dB 
(6 to 12.4 GHz) 


—6 dB 
(12.4 to 18 GHz 
Option 018) 
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SECTION V 
ADJUSTMENTS 


5-1. INTRODUCTION 


5-2. The procedures in this section provide ad- 
justment instructions for the 8410B and 8411A. 
The adjustment procedure should not be perform- 
ed as aroutine maintenance procedure, but should 
only be used (1) after replacement of a part or 
component, (2) when the performance tests show 
that the specifications of Table 1-1 cannot be met, 
or (3) when instructed to do so in the trouble- 
shooting procedure. Before attempting any adjust- 
ment, allow 30 minutes warm-up time for the 
8410B and 8411A. 


5-3. The procedure consists of adjusting variable 
controls or selecting the value of specific com- 
ponents. A list of controls and their functions is 
presented in Table 5-1. Table 5-2 is a list of 
factory-selected components. The procedure for 
selecting the correct values of each factory-selected 
component is referenced in the table. Table 5-3 
gives HP Part Numbers for range of Factory 
Selected Components. 


WARNING 


Any service or adjustment perform- 
ed with the covers removed should 
only be performed by qualified ser- 
vice personnel. A shock hazard ex- 
ists with the covers removed. 


5-4. TEST EQUIPMENT REQUIRED. 


5-5. Test equipment required for each adjust- 
ment procedure is referenced at the bottom of the 
test setup and is listed in the Equipment List, Table 
1-8. Test instruments other than the ones listed can 
be used, provided their performance equals or ex- 
ceeds the Critical Specifications listed. 


5-6. REPLACING FACTORY-SELECTED 
COMPONENTS. 


5-7. The values of some components in the 
8410B and 8411A are selected at the factory to pro- 
vide particular electrical requirements. A list of 
Factory-Selected components is presented in Table 
5-2. This table describes the function affected by 
the component, the range of values used, and the 
adjustment procedure for selecting the correct 
value. The recommended procedure for replacing 
a Factory-Selected part is as follows: 


a. Try original value, then perform calibration 
test for that circuit. 


b. If calibration test cannot be passed, try 
typical value listed in Table of Replaceable Parts, 
Table 6-3 or 6-4. 


c. If calibration test still cannot be passed, per- 
form adjustment procedure for that circuit using 
component values in the range given in Table 5-2, 
‘RANGE OF VALUES”’ column. 
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Reference 
Designator 


A9RY 
A9RI7 
A1OAIR9 
A10A1R22 
A12L2 
A13C7 
A14L2 
A18R2 


Table 5-1. Alignment Controls 


Function Affected Component 
Location 
Figure 


DC voltage from A7 to control VTO 
frequency, CW operation 

VTO Trigger Threshold 

Sweep Delay 

+20 Vdc 

— 20 Vdc and — 11 Vde 

Phase change with change in input power 
Frequency of second IF 

Phase change with change in input power 


Auto frequency range selection 


Reference channel sampler bias balance and 
channel isolation 


Reference channel sampler bias, 
and channel tracking 


Channel isolation 


Test channel sampler bias balance 
and channel isolation 


Test channel sampler bias and channel 
tracking 


Test channel preamplifier gain 
Channel phase balance 


Phase lock loop gain 


Phase lock loop gain 
Phase lock loop gain 
Phase lock loop gain 
Power amplifier bias 

VTO upper frequency limit 
65 MHz adjust 


Low Frequency clamp adjust 


Model 8410B/8411A 


Adjustment 
Procedure 
Paragraph 
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Table 5-2. Factory Selected Components 


Reference Function Affected Range of Component 


Location 


Adjustment 
Procedure 


Designator Values 


Al11C7 


Al1R4 


A15R21 


A15R32 


A16C10 


Al6R13 


Phase detector A static output level 
Phase detector B static output level 
20.278 MHz Oscillator frequency 


Triggering point of positive Schmitt 
trigger 


Triggering point of negative Schmitt 
trigger 


Phase relation of output signals 


Test channel 278 kHz bandpass 
filter tuning 


Phase relation of output signals 
Al11 circuit assembly gain 

AGC loop gain, 2nd mixer output 
M1 OPERATE region 


Reference channel 278-kHz 
bandpass filter tuning 


A16 circuit assembly gain 


Reference channel preamplifier 
gain 


Test channel preamplifier gain 
Phase lock loop gain 


Phase lock loop gain 


8.25K - 23.7K 
8.25K - 23.7K 
12-39 pf 


68 - 1000 


82 - 1210 


100 - 270 pF 


0-75 pF 


240 - 534 pF 
383 - 4640 
2.15K - 5.6KQ 
61.9K to 75KQ 


0 - 680 pF 


1.1K -1.62K 


75 - 1330 


2870 to open 
50 - 90.99 


14 pF to open 


Figure 


Paragraph 
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Table 5-3. Listing of Available Factory Selected Components (1 of 2) 


RESISTORS 


HP Part Number HP Part Number HP Part Number 


0757-0346 
0757-0378 
0757-0379 
0698-3427 
0698-3428 
0757-0382 
0757-0294 
0698-3429 
0698-3430 
0698-3431 
0698-3432 
0698-3433 
0757-0180 
0698-3434 
0698-3435 
0757-0316 
0698-4037 
0757-0394 
0757-0395 
0757-0276 
0757-0397 
0757-0398 
0757-0399 
0757-0400 
0757-0401 
0757-0402 
0757-0403 
0698-3437 
0698-3438 
0757-0405 
0698-3439 
0698-3440 
0698-3441 
0698-3442 
0698-3132 
0698-3443 
0698-3444 
0698-3445 
0698-3446 
0698-3447 
0698-0082 
0757-0416 


0757-0417 
0757-0418 
0757-0419 
0757-0420 
0757-0421 
0757-0422 
0757-0280 
0757-0424 
0757-0274 
0757-0317 
0757-1094 
0757-0428 
0757-0278 
0698-0083 
0698-0084 
0698-3150 
0698-0085 
0698-3151 
0757-0279 
0698-3152 
0698-3153 
0698-3154 
0698-3155 
0757-0438 
0757-0200 
0757-0290 
0757-0439 
0757-0440 
0757-0441 
0757-0288 
0757-0442 
0757-0443 
0757-0444 
0757-0289 
0698-3156 
0757-0447 
0698-3136 


0698-3157 
0757-0199 


0698-3158 
0698-3159 
0698-3449 


0698-3160 
0757-0123 
0698-3161 
0698-3450 
0698-3162 
0757-0458 
0757-0459 
0757-0460 
0757-0461 
0757-0462 
0757-0463 
0757-0464 
0757-0465 
0757-0466 
0757-0467 
0698-345 1] 
0698-3452 
0757-0470 
0698-3243 
0698-3453 
0698-3454 
0698-3266 
0698-3455 
0698-3456 
0698-3457 
0698-3458 
0698-3459 
0698-3460 
0698-3260 
0757-0135 
0757-0868 
0757-0136 
0757-0869 
0757-0137 
0757-0870 
0757-0138 
0757-0059 
0757-0139 
0757-0871 
0757-0194 
0698-3464 
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Table 5-3. Listing of Available Factory Selected Components (2 of 2) 


HP Part Number 


0160-2256 
0160-2257 
0160-2258 
0160-2259 
0160-2260 
0160-2261 
0160-2262 
0160-2263 
0160-2264 
0160-2265 
0160-2266 
0160-2306 
0160-2199 
0160-2150 
0160-2308 


CAPACITORS 


Value 
(pF) 


HP Part Number 


0140-0190 
0160-2200 
0160-2307 
0160-2201 
0140-0191 
0140-0205 
0140-0192 
0160-2202 
0140-0193 
0160-2203 
0160-2204 
0140-0194 
0160-2205 
0140-0195 
0140-0196 
0160-2206 


Value 
(pF) 


Adjustments 


HP Part Number 


0140-0197 
0140-0198 
0160-0134 
0140-0199 
0140-0210 
0160-2207 
0160-2208 
0160-2209 
0140-0200 
0160-0939 
0160-3533 
0160-3534 
0160-3535 
0160-3536 
0160-3537 
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ADJUSTMENTS 


NOTE 
Before any adjustments are made, allow 30 minutes warmup to obtain 
normal operating temperature on all components. 


5-8. 8410B POWER SUPPLY ASSEMBLY A10A1. 
ADJUSTMENTS: 
Adjust A10A1R9 and A10A1R22. 


DESCRIPTION: 


The 8410B +20 and —20 volt power supplies are each measured with a dc voltmeter and adjusted to 
+ 20.00 volts. The ac ripple is monitored on an oscilloscope to check for proper filtering. 


TEST SETUP: 


NETWORK DISPLAY 
ANALYZER PLUG ~ IN 


HARMONIC FREQUENCY 
CONVERTER 


NO 
RF INPUT 


- DUAL TRACE 
OSCILLOSCOPE 


DIGITAL MULTIMETER 


Ousus a © © 


00 ©) 


© seeeeea © 


TEST EQUIPMENT: Items 5, 10, and 11, Table 1-8. 


PROCEDURE: 


a. Connect equipment as shown in test setup above. Connect a 400 Hz low-pass filter consisting of a 10 
Kilohm resistor and a 0.039yF capacitor to oscilloscope input as shown in test setup. 


b. Remove 8410B top cover. 


c.  Turnon 8410B power. 


d. Connect oscilloscope and dc voltmeter to test points below and make adjustments if necessary. 


NOTE 


Power supply voltages should not be adjusted unless very accurate 
measurement indicates that they are out of tolerance. 


Model 8410B/8411A Adjustment 


ADJUSTMENTS 


5-8. 8410B POWER SUPPLY ASSEMBLY A10A1. (Cont’d) 


Test Point DC Voltmeter Oscilloscope 
‘ Indication Waveform 


A10A1TP2 — 20.00 +0.01 Vdc 5 mV p-p max. A10A1R22* 
A10AITP1 +20.00 +0.01 Vdc 5 mV p-p max. A10AI1R9* 
A10AITP3 —11.00 +0.5 Vdc 5 mV p-p max. none 


*If either supply has to be adjusted, set as close as possible to + 20.00 V. 


5-9. 8410B PHASE DETECTOR ASSEMBLY AS5. 


ADJUSTMENTS: 
Select ASR3 and ASR6 
DESCRIPTION: 


The phase error signals at the output of phase detector assembly AS (ASTP1 and ASTP3) should be zero 
with no RF signal applied to the 8410B input from the 8411A. The phase error signals from phase detectors 
A and B should be zero Vdc and are checked at the base of emitter followers ASQ] and A5Q2. The zero 
Vdc signal produces a negative voltage at the emitters of ASQ1 and A5SQ2. The emitters are connected to 
output test points ASTP1 and ASTP3 through diodes ASCR9 and ASCRI1O which offset the negative 
voltage back to zero. Conduction through the diodes is adjusted to obtain zero dc output by selecting the 
resistance values of ASR3 ad ASR6. 


TEST SETUP: NETWORK DISPLAY 
ANALYZER PLUG-IN 


HARMONIC 
FREQUENCY 
CONVERTER 


NO RF INPUT 


DIGITAL MULTIMETER 
EDI AAPL LDPE 


FROM 8410B 
TEST EQUIPMENT: Items 10 and 11, Table 1-8. 
PROCEDURE: 

Select ASR3 


a. Connect de voltmeter to ASTP1. If indication is zero +50 mV, phase detector A is operating correctly 
and no adjustment of A5SR3 is necessary; proceed to step d and check phase detector B. 


b. Connect dc voltmeter to A5Q1 base. If indication is zero +50 mV, proceed to step c. If indication is 
not zero +50 mV, troubleshoot phase detector A using procedures in Figure 8-52. 
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ADJUSTMENTS 


5-9. 8410B PHASE DETECTOR ASSEMBLY AS (Cont'd) 


c. Connect dc voltmeter to ASTP1 and select the value of ASR3 for zero +50 mV indication. Typical 
range of values for ASR3 is 8250 ohms to 23.7 Kilohms. 


Select ASR6 


d. Connect de voltmeter to ASTP3. If indication is zero +50 mV, no adjustment of ASR6 is necessary 
and adjustment of phase detector assembly AS is complete. If indication is not zero +50 mV, proceed 
to stepe. 


e. Connect dc voltmeter to A5Q2 base. If indication is zero +50 mV, proceed to step f. If indication is 
not zero +50 mV, troubleshoot phase detector B using procedures in Figure 8-52. 


f. Connect dc voltmeter to ASTP3 and select the value of ASR6 for zero +50 mV indication. Typical 
range of values for ASR6 is 8250 ohms to 23.7 Kilohms. 


5-10. 8410B SEARCH ASSEMBLY A&s. 
ADJUSTMENTS: 

Select A8R2 and A8R39 

DESCRIPTION: 


Negative Schmitt trigger A8Q8-A8Q9 should trigger and reset on a phase-error signal between — 150 mV 
and —200 mV. The trigger and reset points are positioned in this range by selecting the value of A8R39. 
Decreasing resistance of A8R39 shifts the trigger and reset points in the negative direction. Positive 
Schmitt trigger A8Q1-A8Q2 should trigger and reset on a phase-error signal between + 135 and +215 mV. 
The trigger and reset points are positioned in this range by selecting the value of A8R2. Decreasing 
resistance of A8R2 shifts the trigger and reset points in the positive direction 


TEST SETUP: 
DC POWER NETWORK DISPLAY 
SUPPLY ANALYZER PLUG-IN 


NJ 


DIGITAL MULTIMETER 


HARMONIC 
FREQUENCY 
CONVERTER 


DC ELECTRONIC 
VOLTMETER 


NO RF INPUT 


TEST EQUIPMENT: Items 9, 10, 11, and 12, Table 1-8: 
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ADJUSTMENTS 


5-10. 8410B SEARCH ASSEMBLY A&8 (Cont’d) 
PROCEDURE: 


a. ~-Set external power supply to zero Vdc. Connect negative lead to A8TP1 and positive lead to ground. 
Connect digital voltmeter between A8TP1 and ground. 


b. Connect dc voltmeter between A8TPS and ground. 


c. Slowly adjust power supply from zero to —250 mV and back to zero. Note trigger and reset points of 
Schmitt trigger on digital voltmeter by observing change on dc voltmeter. Dc voltmeter readings 
should range from about —3 Vdc to about —18 Vdc and back to —3 Vdc. If both trigger and reset 
points are in the range of —150 mV to —200 mV, no selection of A8R39 is necessary; proceed to step 
e. If both trigger and reset points are not in the range of —150 mV to — 200 Mv, selection of A8R39 is 
necessary; proceed to step d. 


d. Select value of A8R39 for both trigger and reset points in the range of —150 mV to —200 mV. 
Typical range of values for A8R39 is 82 to 121 ohms. Decreasing resistance of A8R39 shifts trigger 
point in the negative direction. 


e. Set power supply to zero Vdc. Connect positive lead to A8TP1 and negative lead to ground. Connect 
digital voltmeter between A8TP1 and ground. 


f. Connect dc voltmeter between A8TP2 and ground. 


g. Slowly adjust power supply from zero to +250 mV and back to zero. Note trigger and circuit reset 
points of Schmitt trigger on digital voltmeter by observing change on dc voltmeter. Dc voltmeter 
readings should range from about +9 Vdc to about + 19 Vdc and back to +9 Vdc. If both trigger and 
reset points are in the range of +135 mV to +215 mV, no selection of A8R2 is necessary; alignment 
procedure for search assembly A8 is complete. If both trigger and reset points are not +135 mV to 
+215 mV, selection of A8R2 is necessary; proceed to step h. 


h. Select value of A8R2 for both trigger and reset points in the range of +135 mV to +215 mV. Typical 


range of values for A8R2 is 68 to 100 ohms. Decreasing resistance of A8R2 shifts trigger points in the 
positive direction. 


5-11. 8410B 20-MHz OSCILLATOR ASSEMBLY A‘13. 

ADJUSTMENTS: 

Adjust A13C7 and Select A6C6. 

DESCRIPTION: 

With the 8410B phase-locked, the frequency of the 20-MHz second local oscillator is adjusted to produce 


a second IF of 277.778 kHz +0.077 kHz. If necessary, the 20.278 MHz oscillator in A6 is adjusted in 
frequency. : | 
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ADJUSTMENTS 


5-11. 8410B 20 MHz OSCILLATOR ASSEMBLY A13 


TEST SETUP: 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


SWEEP RF 
OSCILLATOR PLUG-IN 


NEGATIVE BLANKING BLANKING 


HARMONIC 
10dB ATTENUATOR FREQUENCY 


CONVERTER 


POWER 


CABLES APC-7 TO 
TYPEN 10dB ATTENUATOR 
ADAPTERS 


TEST EQUIPMENT: Items 1, 8, 10, 14, 16, 20, 23, Table 1-8. 
PROCEDURE: 
a. Phase-lock 8410B as follows:$ 


1. Set signal source for single-frequency CW operation, any frequency from 110 MHz to 12.4 GHz 
(to 18 GHz if Option 018). 


2. Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency. 
3. Set SWEEP STABILITY control to the CW detent position. 


4. Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the 
OPERATE range. 


5. Set 8412 MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable and move smoothly in a vertical direction. 


b. Connect frequency counter to 8410B REF CHAN OUTPUT. 


c. Adjust Al3C7 for a frequency counter indication of 277.778 kHz +0.077 kHz. If the frequency 


cannot be obtained, select a value of A6C6 that gives the correct frequency. The value of A6C6 is 
between 12 and 39 pf. 


d. Check phase balance, paragraph 5-16 of this procedure. 


5-10 


Model 8410B/8411A Adjustment 


ADJUSTMENTS 


5-12. 8410B AGC AMPLIFIER ASSEMBLY A15. 

ADJUSTMENTS: 

Select A15R21 and A15R32. 

DESCRIPTION: 

Loop gain through the AGC circuit is adjusted by monitoring overall gain through the reference channel IF 
amplifier A14. With the 8410B phase-locked, a reference signal level is set at the input of Al4. The value of 


A15R21 is then selected to produce a specific signal amplitude at the outputs of Al2 and Al4. 


TEST SETUP: 


SWEEP RF 
NETWORK DISPLAY 
OSCILLATOR PLUG-IN ANALYZER PLUG-IN 


NEGATIVE 
Fae BLANKING BLANKING 
pein tone on mf 
SWEEP] 
OUT SWP IN Ox exeI—_—— Si gite la 
HARMONIC 
FREQUENCY 
CONVERTER 
APC-7 TO 
TYPEN ae e A 
Pace ADAPTERS © Maa © 
SPLITTER cc} || TEST @ ~oooo ®@ 


‘Ge st es = || 


CABLES 


10 dB ATTENUATORS 


TEST EQUIPMENT: Items 1, 5, 10, 14, 16, 20, 23, Table 1-8. 
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ADJUSTMENTS 


5-12. 8410B AGC AMPLIFIER A15 
PROCEDURE: 
a. Phase-lock 8410B as follows: 


1. Set signal source for single-frequency CW operation, any frequency from 110 MHz to 12.4 GHz 
(to 18 GHz if Option 018). 


2. Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency. 
3. Set SWEEP STABILITY control to the CW detent position. 


4. Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the 
OPERATE range. 


5. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE 
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical 
direction. 

b. Connect oscilloscope X10 divider probe to A14TP4. 

c. Adjust signal source output level for 100 mV +5 mV peak to peak at oscilloscope. 

d. Connect oscilloscope X10 divider probes to Al2TP1 and A14TP1. 

e. Select value of resistor A15R21 which produces a 220 mV +30 mV peak-to-trough sine-wave signal 
on oscilloscope at both test points. Typical range of values for A15R21 is 2.15 Kilohm to 5.62 
Kilohm. 

f. Check the REF. CHANNEL LEVEL meter (M1) indication. Select values of resistor A15R32 which 


produces an indication at the high end of OPERATE region. Typical range of values for A15R32 is 
61.9K to 75K ohms. 


5-13. 8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16. 

ADJUSTMENTS: 

Select A16C10 and A16R13. 

DESCRIPTION: 

Bandpass filter at the output of Al6 is adjusted for center frequency of 278 kHz by selecting the value of 


A16C10. Gain through A16 is adjusted by selecting the value of A16R13. Gain is determined by comparing 
a known 278 kHz signal applied to A16 input to the signal amplitude at the output of Al6. 
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5-13. 8410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16. (Cont’d) 


TEST SETUP 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


I 
278 KHz (@r0 0 ! 
SIGNAL SOURCE | ; I 


HP 8411A 
HARMONIC 
oe FREQUENCY 
CONVERTER 


NO RF INPUT 


Lie) 


Osee 
0000 


Omsee a © © 


@ Seeuee (®) 


oo@)> 


TEST EQUIPMENT: Items 5, 8, 10, and 13, Table 1-8. 
PROCEDURE: 


a. Remove Al2 and Al4 circuit board assemblies. Set 8410B PHASE VERNIER control to mid 
position. 


b. Connect 278 kHz signal source and oscilloscope to A16TP1. Adjust signal source output to 220 mV 
peak to peak as displayed on oscilloscope. 


c. Connect oscilloscope to Al16TP3, and frequency counter to rear-panel REF CHAN OUT connector. 

d. Adjust signal source through 278 kHz and note if maximum signal on oscilloscope occurs at 278 kHz 
+2 kHz. If not, select the value of A16C10 for maximum signal at 278 kHz +2 kHz. Typical range of 
values for A16C10 is zero to 680 pF. 


e. Check if signal amplitude at A16TP3 is 2.3 volts +0.3 volts peak to peak. If not, select the value of 
A16R13 for correct amplitude. Typical range of values for A16R13 is 1.1 Kilohm to 1.62 Kilohm. 


f. Disconnect signal source and reinstall Al2 and A14 circuit board assemblies. 
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ADJUSTMENTS 


5-14. 8410B CHANNEL PHASE VARIATION OVER AGC RANGE. 
ADJUSTMENTS 

Adjust Al2L2 and A14L2. 

DESCRIPTION: 


The input RF signal level at the 8411A is Varied across the AGC range and A14L2 and A12L2 are adjusted 
for minimum phase change over the AGC range. 


TEST SETUP: 


SWEEP RF 
OSCILLATOR PLUG-IN 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


NEGATIVE 
BLANKING 


HARMONIC 
FREQUENCY 
CONVERTER 


apc7to  THERMISTOR (4 


TYPEN MOUNT & 
ADAPTE RS \ 


RF ZL 
CABLES 


TEST EQUIPMENT: Items 1, 2, 10, 14, 20, 23, 24, 26, 27, 28, Table 1-8. 


PROCEDURE: 


a. Change equipment test setup as shown above with power meter thermistor mount connected to cable 
from power splitter. 


b. Set signal source to CW mode and any frequency between 110 MHz and 12.4 GHz. 


c. Set 1 dB/step variable attenuator to zero dB and adjust output level of signal source and 10 dB/step 
variable attenuator for -18 dBm indication on power meter. 


d. Disconnect thermistor mount from cable to power splitter and connect 8411A REFERENCE port to 
cable. 


e. Check for 8410B phase-lock as follows: 


1. Set 8410B FREQ RANGE switch to include Sena source frequency and SWEEP STABILITY 
control to CW detent position. 
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5-14. 8410B CHANNEL PHASE VARIATION OVER AGC RANGE (Cont’d) 
2. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE 


VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical 
direction. 


f. Set 8412A DEG/DIV Switch to 1.0 and position CRT dot to center horizontal graticule line with 
8410B PHASE VERNIER control. 


g. Slowly insert 17 dB of attenuation with variable attenuators while observing CRT dot on 8412A 
display. Adjust Al2L2 and Al14L2 for minimum phase change across AGC range. 


5-15. 8410B SWEEP STABILITY CIRCUIT INCW MODE. 

ADJUSTMENT: 

Adjust A7R10. 

DESCRIPTION: 

In CW operation, the SWEEP STABILITY control is set to CW position, placing a fixed voltage on the 
8411A VTO, centering the VTO frequency for proper search mode. A7R10 is adjusted for a VTO control 
voltage of +11.1 Vdc at A7TP6. 


fest SETUP: 


NETWORK DISPLAY 
ANALYZER — PLUG-IN 


HARMONIC 
FREQUENCY 
CONVERTER 


NO RF INPUT 


TEST EQUIPMENT: Items 10 and 11, Table 1-8. 
PROCEDURE: 

a. Connect dc voltmeter to 8410B-A7TP6. 

b. Set FREQ RANGE, switch to 8.0 to 16.0 GHz. 

c. Set SWEEP STABILITY control to CW detent position. 


d. Adjust A7R10 for +11.1 Vdc +0.01 Vdc indication on dc voltmeter. 
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5-16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11. 
ADJUSTMENTS: 

Select A11C1, Al11C5, A11C7, and A11R4. 

DESCRIPTION: 


The 278 kHz bandpass filter in Al1 is adjusted by selecting the value of A11CS. 
Gain through A11 is adjusted by selecting the value of A11R4. 


With in-phase signals applied to the 8410B and with the PHASE VERNIER control at mid-range, the out- 
put of the test channel should lead the reference channel by +50 degrees. The +50 degree phase difference 
is adjusted by selecting the values of A11C1 and A11C7. 


TEST SETUP: NETWORK DISPLAY 
ANALYZER PLUG-IN 


SWEEP RF 
OSCILLATOR PLUG-IN 


NEGATIVE 
BLANKING 


BLANKING 


©° oooo e 
@ 


© B8© 
Cc 


HARMONIC 
FREQUENCY 


TRANSMISSION TEST UNIT CONVERTER 
AIR LINE 


10 dB ATTENUATORS 


SIGNAL SOURCE 278 kHz 
ALTERNATE TEST SETUP 


APC-7 SHORT 
10 dB ATTENUATOR 


UNKNOWN 


aah HARMONIC 
| FREQUENCY 
CONVERTER 
RF INPUT REFERENCE 
* THE HP 8411A IS TURNED UPSIDE DOWN TO MATE WITH THE 


REFLECTION TEST UNIT CONNECTORS SHOWN. 


TEST EQUIPMENT: Items 1, 4, 5, 8, 10, 13, 16, 17, 21, 24, Table 1-8. 
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5-16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A11. (Cont’d) 
PROCEDURE: 


a. Phase lock 8410B as follows: 


1. Set signal source for single-frequency CW operation and frequency from 110 MHz to 12.4 GHz 
(to 18 GHz if Option 018). 


Set FREQ RANGE switch on 8410B to a position that includes the signal source frequency. 
Set SWEEP STABILITY control to CW position. 


Adjust RF power from the signal source for REF CHANNEL LEVEL meter indication in the 
OPERATE range. 


5. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Adjust the PHASE 
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical direc- 
tion. 


Tune 278-kHz Bandpass Filter 
b. Remove Al2 circuit board assembly. 


c. Connect 278-kHz signal source and oscilloscope to A11TP1. Adjust signal source to 220 mV +5 mV 
peak to peak as displayed on oscilloscope. 


d. Connect oscilloscope 10:1 probe to Al1TP3, and connect frequency counter to rear-panel TEST 
CHAN OUTPUT. Set TEST CHANNEL GAIN and AMPL VERNIER controls for sufficient signal 
to operate counter. 


e. Adjust signal source through 278 kHz and note if maximum signal on oscilloscope occurs at 278 kHz 
+2 kHz. If not, select the value of Al1CS for maximum signal at 278 kHz. Typical range of values 
for A11CS is zero to 75 pF. 


Adjust Gain through A11. 


f. Check if signal amplitude at A11TP3 is 10 volts +1 volt peak to peak. If not, select the value of 
A11R4 for correct amplitude. Typical range of values for A11R4 is 383 to 464 ohms. 


g. Disconnect signal source and reinstall Al2 Circuit Board Assembly. 

Adjust Phase Shift through A11. 

h. Connect 10:1 probes of dual trace oscilloscope to 8410B at Al2TP4 and A14TP4. 

i. Adjust 8740A REFERENCE PLANE EXTENSION to superimpose the two waveforms on the 
oscilloscope. 


j. Set the PHASE VERNIER control to mid-range as follows: 


1. Turn PHASE VERNIER to maximum counterclockwise position and note phase indication on 
8412A. 

2. Turn PHASE VERNIER to maximum clockwise position and note phase indication on 8412A. 

3. Set PHASE VERNIER for phase indication on 8412A midway between the points noted in steps 
(1) and (2) above. 

k. Phase indication on 8412A should be +50 degrees +15 degrees. If not, select the values of A11C1 
and A11(C7 for indication of +50 degrees +15 degrees. Typical range of values for A11C1 is 100 to 
270 pF, and for A11C7 is 240 to 360 pF. 


l. Recheck gain by performing steps b through g. 
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5-17. 8410B AUTOMATIC CONTROL ASSEMBLY AQ. 
ADJUSTMENTS: 

Adjust A9R9 and AYRI17. 

DESCRIPTION: 


The VTO Trigger Threshold (A9R9) is adjusted to ensure the automatic relocking cycle is triggered when 
the 8411A VTO reaches the upper limits of frequency range. 


The Sweep Delay is adjusted to give the 8410B enough time to stabilize after phase locking. 


TESTS ETGr: 


NEGATIVE BLANKING 


SWEEP 
OSCILLATOR DIGITAL MULTIMETER 
Jo SSS SSS 


| Eee 


BLANKING 


SOURCE CONTROL OUTPUT 


SWEEP OUT Cj 


DISPLAY 
PLUG-IN 


NETWORK 
ANALYZER 


SOURCE CONTROL 


FREQ REF INPUT 


10PF, 10:1 PROBE 


REFLECTION TEST UNIT 7 UNKNOWN 


HARMONIC 4 
FREQUENCY DUAL TRACE OSCILLOSCOPE 
TRANSMISSION TEST UNIT CONVERTER 
20 CM AIR LINE oO 

i —==sers FT) E}|| TEST 0 
ries wg KOM | MER), 10dB : : 
i ATTENUATOR «gaunt H 
VL ee | | (Le 
i] 
1 10dB J 
1 ATTENUATOR CHAN A 
1 VERT INPUT 
1 RF INPUT 
I ! CHAN B 
1 VERT INPUT 
; ALTERNATE TEST SET-UP 1 

i] 

: C~} APC-7 SHORT 
: I 
| [] 1 
[] 10dB ATTENUATOR HARMONIC 1 
1 C) FREQUENCY '! 
CONVERTER } 
: 
1 1 
1 i] 
\ | 


*THE HP8411A IS TURNED UPSIDE DOWN TO MATE WITH THE CONNECTORS SHOWN . 


TEST EQUIPMENT: Items 1, 4, 5, 10, 11, 16, 17, 21, and 25, Table 1-8. 
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¢ 


5-17. 8410B AUTOMATIC CONTROL ASSEMBLY AQ (Cont’d) 
PROCEDURE: 


a. Connect DVM between AYTP1 and chassis ground. Adjust VTO trigger threshold THR (A9R9) for 
11.10 Vde +0.01 Vdc. 


b. Phase lock 8410B as follows: 
1. Set sweep oscillator to sweep over less than one octave band. (For example 2.5 GHz to 3.5 GHz). 
2. Set FREQ RANGE (GHZ) switch on 8410B to AUTO position. 


3. With the sweep oscillator set to a slow sweep time, adjust RF power from the sweep oscillator for 
REF CHANNEL LEVEL meter indication in the middle of the OPERATE range. Reset sweep 
time to a faster sweep. 


4. Set SWEEP STABILITY for best display on 8412A. 


5. Adjust 8410B PHASE VERNIER control; phase indication on 8412A should change smoothly, 
indicating the 8410B is tracking properly. 


c. Connect Channel A probe of oscilloscope to 8410B-A9TP2 and Channel B probe to A9TP3. Set 
vertical sensitivity of oscilloscope to SV/DIV and horizontal to 0.2 ms/DIV. Set vertical display of 
oscilloscope to A+B and trigger to internal A with positive slope. Set oscilloscope trigger level and 
8410B SWEEP STABILITY controls for a stable trace. 


d. Adjust Sweep Delay DLY (A9R17) for a positive pulse of 1.6 ms + 0.1 ms duration. 


9-18. 8410B A/D CONVERTER A18 
ADJUSTMENT: 

Adjust A18R2. 

DESCRIPTION: 


The frequency range switching points in AUTO mode are affected by the A/D reference voltage set by 
A18R2. For this adjustment no test setup is required. 


PROCEDURE: 
a. Connect DVM between 8410B-A18TP8 and chassis ground. Adjust Al8R2 A/D ADJ for 11.25 Vde 
+0.01 Vdc. 


NOTE ON 8411A ADJUSTMENTS 


Repair of the 8411A will be necessary if it can not be adjusted to meet the limits 
given in this procedure. There are Service Hints at the end of this section to make 
the adjustments easier, and as an aid in troubleshooting. Repair to the 8411A 
should not be attempted until these adjustment procedures have been tried. 


These procedures assume that a calibrated 8410B Network Analyzer is used and 
that the 8411A Harmonics Frequency Converter is an Option 018 (18 GHz Opera- 
tion). However, the procedures will work for the standard 8411A (12.4 GHz). 


Before adjustment to the 8411A is started, the 8410B VTO control voltage should 
be readjusted to 11.1 volts per paragraph 5-15. 
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5:19. 8411A VTO CHECK AND ADJUSTMENT 
NOTE 

The 8411A covers should be removed and the special test cover (HP Part No. 
08411-60035) installed. The 8411A should be allowed to warm up for two hours 
before adjustments. 

ADJUSTMENTS: 

Adjust A6R2, A6R16, A7RS, and A7R19. 

DESCRIPTION: 


The VTO upper limit VTO (A6R16), the low frequency clamp adjust (A7R19), and the 
65 MHz adjust (A7RS) are adjusted, to ensure the VTO will tune over its maximum frequency range 
linearly. 


TEST SETUP: 


FREQUENCY COUNTER DC POWER 
SUPPLY DIGITAL MULTIMETER 


ANALYZER 


NETWORK 


HARMONIC 
FREQUENCY 
CONVERTER 


NO RF 
INPUT 


TEST EQUIPMENT: Items 8, 9, 10, 11, and 29, Table 1-8. 


PROCEDURE: 


a. Connect equipment as shown in Test Setup. 
b. Remove the 8410B-A8 assembly and ground A7TP1. 
c. Set power supply to +20 Volts and connect to 8410B Sweep Reference input. 


5-20 


Model 8410B/8411A Adjustments 


ADJUSTMENTS 


5-19. 8411A VTO CHECK AND ADJUSTMENT (Cont’d) 


d. Preset the 8411A-A6 adjustment potentiometers as shown in Figure 5-1, drawing A. 


STEP 


ss 
GENERATOR A1 REFERENCE 
ASSY CLAMP SCREW CHANNEL SAMPLER 
Ee 


A2 TEST 


CHANNEL 
A4 REFERENCE 


SAMPLER 
CHANNEL 
A PREAMP ASSY 
(BOTTOM) 
A5 TEST 
CHANNEL A6R14 POWER AMP 
PREAMP ASSY BIAS (PWR AMP) 
A6R16 VTO UPPER 
LIMIT (VTO) 
A6 SHAPING 
AMPLIFIER ASSY 
AGR8 BREAK  A6R7 BREAK A6R6 BREAK AG6R2 BREAK AA ee 
POINT 1(BP1) POINT 2 (BP2) POINT 3(BP3) POINT LIMIT (BPL) 
REFERENCE | 
Al 
B A 
(TOP) 


A4 


A7R5 


65 MHz 
ADJUST 
A7R19 
LOW FREQUENCY 
CLAMP ADJUST 


Figure 5-1. 8411A Adjustments Location and Preset Position 


Soe! 
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5-19. 8411A VTO CHECK AND ADJUSTMENT (Cont’d) 


ec. 


Set 8410B SWEEP STABILITY control to CW detent position. Adjust 8411A BPL (A6R2) for 11.20 
Vdc +0.05 Vdc at A6TP3. See Figure 5-1, drawing A for location of A6TP3. 


Monitor the VTO frequency with RF Pick-Up Loop (on test cover) and Frequency Counter. Adjust 
power supply and 8410B SWEEP STABILITY Control for 11.6Vdc + 0.01 Vdc at 8410B-A7TP6 and 
adjust 8411A VTO Upper Limit (A6R16) for 155 MHz + 1 MHz. 


Set power supply for negative voltage and adjust 8410B SWEEP STABILITY Control and power 
supply for 8.00 Vdc + 0.01 Vdc at 8410B-A7TP6. Adjust low frequency clamp (A7R19) for 62.5 
MHz + 0.2 MHz. 


Set power supply and sweep stability control for 9.40 Vdc + .02 Vdc. Adjust 65 MHz adjust (A7R5) 
for 65 MHz + 0.2 MHz. (See Service Hint 1.) 


Recheck the 62.5 MHz. There is some interaction between the last two adjustments and some iteration 
of the adjustments will be necessary. 


5-20 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS CENTERING, 
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN 


ADJUSTMENTS: 
A4R3, A4R5, ASR3, ASRS, and A6R14, and select A4R14. 
DESCRIPTION: 


The 8411A Sampler diode bias supplies are adjusted to balance the response of the diode pairs and the bias 
adjust is adjusted for the best broadband frequency response of the diodes. The power amplifier is ad- 
justed for maximum gain at the IF frequency. The AC gain of the reference preamplifier is set for a 8411A 
conversion efficiency of one. The gain and phase offset of the test amplifier is adjusted. 


TEST SETUP: DC POWER 


TEST EQUIPMENT: 
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SURREY 
SWEEP OSCILLATOR DIGITAL MULTIMETER 


NEGATIVE 
BLANKING 


SRO POm© 00099 


SOURCE CONTROL 


POWER METER 


FREQUENCY COUNTER 


500 
FEED THRU 


HARMONIC 
FREQUENCY 
CONVERTER 


100 MHz OSCILLOSCOPE 


TRANSMISSION TEST SET A 


°O 


Oses 
0000 


Ouse a © © 


(6) eueeces (©) 


ere Or 


VERTICAL 
INPUT 
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5-20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS CENTERING, 
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d) 


PROCEDURE: 


a. Connect equipment as shown in the Test Setup with the power meter thermistor mount connected to 
the transmission test set TEST port, and the dc power supply set to approximately +20 Volts. 


b. Disconnect cable 8410B-W3P1 (Blue band) from J8 and connect oscilloscope through a 50 ohm load 
to 8410B-W3P1 (the output of the test channel). 


c. Remove the 8410B-A8 assembly and connect A7 TP1 to ground. 
d. Set 8410B SWEEP STABILITY control and power supply for a VTO frequency of 155 MHz. 


e. Set 8620C for CW frequency of approximately 2.2 GHz and a AF of approximately 400 MHz. Set 
power level to — 18 dBm. Disconnect thermistor mount and connect 8411A TEST port to test set. Ad- 
just frequency controls for display on oscilloscope similar to Figure 5-2. It may be necessary to adjust 
A6R14 from its preset position for maximum birdie amplitude. 


f. Set bias adjust (ASRS) until the oscilloscope display is approximately 10 percent of the peak-to-peak 
amplitude. 


g. Adjust bias centering (A5R3) for minimum birdie amplitude. If the birdies go into the noise, increase 
the signal level by adjusting AS5R5. Continue to adjust ASR3 for minimum birdie amplitude. 
Minimum birdie amplitude should occur with ASR3 near its center position. If it must be adjusted 
more that +45 degrees from center, or balancing cannot be achieved, one of the diodes is defective 
and the sampler should be replaced. Refer to Paragraph 8-42 for sampler replacement procedure. 


h. Adjust Power Amp (A6R14) for maximum (peak) birdie amplitude. 
i. Reset A5SR5 for maximum gain (fully clockwise). 
j. Remove oscilloscope connection from W3P1 and reconnect W3P1 to J8. Disconnect 8410B-W1P1 


from J7 and connect oscilloscope to W1P1 through a 50 ohm load. The oscilloscope display should be 
similar to Figure 5-3. 


Figure 5-2. Test Channel IF Bandpass Birdies 
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5-20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS 
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d) 


a 2 1F's ee 
rx : >, 


Figure 5-3. Reference Channel IF Bandpass Birdies 


k. Adjust BIAS ADJUST (A4RS5) counterclockwise until the oscilloscope display is approximately 20 
percent of the peak-to-peak amplitude. 


1. Adjust bias centering (A4R3) for minimum birdie amplitude. If the signal goes into the noise, increase 
signal level by adjusting A4RS5, and continue to adjust A4R3 for minimum birdie amplitude. Adjust 
A4RS to obtain a birdie pattern approximately three times the noise level. 


m. Set 8620C for full band sweep (band 3) 12-18 GHz. Adjust BIAS ADJUST (A4RS5) for maximum 
birdie amplitude at 18 GHz with minimum decrease of amplitude at the beginning of the sweep. 


n. Disconnect power supply from 8410B SWP REF input. Remove jumper from 8410B-A7TP1 and 
ground, and reinstall A8 assembly. Reconnect 8410B-WI1P1 to J7. 


Oo. Set 8620C for 2 — 18 GHz sweep. Set 8410B frequency range for AUTO. Set sweep stability for best 
display stability. It may be necessary to reduce sweep speed. 


NOTE 


It may be necessary to perform test on Paragraph 5-21 at this point if a stable trace 
is not obtainable. 


p. Adjust A5RS5 for best overall frequency response on display with minimum amplitude skipping at the 
stop sweep points. The sweep stability control should be adjusted over the maximum lock range dur- 
ing this adjustment. Lowering the power amp gain slightly may improve the amplitude skipping. 


q. Set 8620C for 0.11 to 2 GHz sweep (using 86222A/B), set 8410B frequency range switch to AUTO, 
and set sweep stability control for a stable sweep. 


r. Reference channel bias adjust A4R5 may need a slight adjustment clockwise to reduce amplitude 
jitter. The test channel bias adjust A5SR5 may also need a slight adjustment to reduce the amplitude 
jitter. (See Service Hints 3 and 4.) 
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5-20. 8411A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS 
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d) 


5. Remove 8410B-A8 assembly and connect ground to A7TP1. Set 8620C for a CW frequency of 2.2 
GHz anda AF of = 400 MHz. Set 8411A VTO frequency to 100 MHz using 8410B SWEEP STABILI- 
TY control. 


t. Disconnect cable 8410B-W1P1 (Red band) from J7. Connect oscilloscope through 50 ohm load to 
8410B-W1P1 (the output of the reference channel). 


u. Apply —20 dBm, 2.0 to 2.4 GHz signal to 8411A REFERENCE port. Select A4R14 for a 
peak-to-peak signal of 62.5 mV + 7 mV on oscilloscope. (See Service Hint 2.) 


NOTE 
62.5 mV + 7 mVcorresponds to —20 dBm + 1 dBm. A spectrum analyzer can be 
used if a 100 MHz oscilloscope is not available. 


vy. Remove ground jumper from 8410B A7TPI1 and reinstall 8410B A8 Assembly. Reconnect 
8410B-W1P1 to J7. 


5-21. 8411A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER 
ADJUSTMENTS: 
A6R2, A6R6, A6R7, A6R8, and select A6R12, and A7C13. 
DESCRIPTION: 


The VTO tuning voltage is shaped to provide maximum range of the tuning stabilizer control. 
TEST SETUP: 


Z-AXIS 


NEGATIVE BLANKING 


SWEEP OSCILLATOR DIGITAL MULTIMETER 


BLANKING Z-AXIS 


FREQ REF 


PROGRAMMING 


NETWORK ANALYZER 


SWEEP OUT 


HARMONIC 
FREQUENCY 
CONVERTER 


TRANSMISSION TEST SET A6TP3 


RF 
INPUT 


REF 


TEST EQUIPMENT: Items 1, 4, 10, 11, and 25, Table 1-8. 
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5-21. 8411A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER (Cont’d) 


PROCEDURE: 

a. Check the VTO frequency per paragraph 5-19, omitting step d. 

b. Connect equipment as shown in the Test Setup. Connect DC voltmeter to 8411A-A6TP3. Remove 
ground jumper from 8410B A7TP1 and reinstall 8410B A8 assembly. 

c. Set 8620C for 4 to 8 GHz sweep. 

d. Set 8410B Freq Range Control for 4 to 8 GHz. 

e. Adjust break point limit BPL (A6R2) for 11.20 Vdc + 0.05 Vdc. 

f. Set 8410B Sweep Stability control for best trace without breakup (loss of phase lock). Note the 
position of the knob. Phase lock loop oscillations induced by VTO shaping will appear on the display 
as power holes. (See Figure 5-9). To verify that the power hole is caused by loop oscillations, vary the 
Sweep Stability control. If the power hole moves along the display, it is caused by loop oscillations. If 
it does not vary across the display, it is a true RF power hole. (See Service Hint 5). 

g. Rotate Sweep Stability control 10 degrees clockwise and then counterclockwise from the position 
noted. If the 8410B breaks phase lock, adjust BP1 (A6R8). BP1 (A6R8) should be adjusted to give the 
maximum range of the Sweep Stability control without losing phase lock. 

h. Move the Frequency Range switch one position clockwise and then one position counterclockwise. 
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The Sweep Stability control should be adjustable to give a complete trace without loss of phase lock or 
loop oscillations. If oscillations can not be eliminated, adjust BP2 (A6R7) and BP3 (A6R6). It may be 
necessary to change the value of A6R12 from 90.9 ohm to 75 ohm if oscillations cannot be eliminated 
with BP2 and BP3. Also, the value of A7C13 may need to be increased to decrease phase lock loop 
gain. 


Set 8620C for 2-18.0 GHz sweep and 8410B FREQ. RANGE to AUTO. Adjust Sweep Stability for 
best trace without breakup (loss of phase lock). Make final adjustment of BP2 (A6R7) and BP3 
(A6R6) if necessary for best results. If oscillation persists, see Service Hints 3 and 4. 


Model 8410B/8411A Adjustments 


ADJUSTMENTS 


5-22. 8411A CHANNEL ISOLATION 


ADJUSTMENTS: 


A5C13 and A5R3 


DESCRIPTION: 


8411A channel isolation is adjusted for >65 dB, 0.11 to 6.0 GHz; >60 dB, 6.0 to 12.4 GHz; >50 dB, 12.4 
to 18 GHz (Option 018). 


TEST SETUP: 
Z-AXIS 
SWEEP IN 
NETWORK 
ANALYZER BLANKING 
SWEEP RF 


OSCILLATOR PLUG-IN 


NEGATIVE 
BLANKING 


——==—s = ZAXIS a DISPLAY 
FREQ REF PLUG-IN 


[oom = =o] g 00, = 
SOURCE 
PROGRAMMING CONTROL W1 (8410B) J7 (84108) 
POWER METER SMC M/M oo 
is SMC-F TO BNC-M 
JT TO BNC.F : 
Et = ADAPTER 


SMC-F TO BNC-M ~~ TYPE N F/F 
ADAPTER 


ADAPTER CABLE 


20 dB 
ATTENUATOR 


ae HARMONIC 
FREQUENCY 
APC-7 TO CONVERTER 
TYPEN 
ADAPTERS 
POWER 
SPLITTER LiL} TEST 
S 
42 
ap 27 || REF 
CABLES 


fo) PQUIPMENT: Items 1, 2, 10, 14, 15, 18, 20, 23, 25, 29, 30, 31, 32, 33, Table 1-8. 


PROCEDURE: 


a. 


Remove special top and bottom test covers from 8411A and install original covers. Install covers over 
reference and test channel pre-amps. If test channel pre-amp cover has only one access hole, use 
special test cover that has five access holes for making adjustments. 


Disconnect 8410B-W1 from J7. Insert 20 dB attenuator between W1 and J7. 


Connect test equipment as shown in test setup with thermistor mount connected to cable from power 
splitter. 


Set signal source to sweep from 6 to 12.4 GHz. Set RF output level for a —10 dBm indication on 
power meter. 
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5-22. 


ec. 


Hie 


8411A CHANNEL ISOLATION (Cont’d) 
Disconnect thermistor mount and connect 8411A TEST port to cable from power splitter. 
Set 8412A MODE to AMPL, dB/DIV to 10, and BW to 0.1 kHz. 


Set 8410B TEST CHANNEL GAIN to zero dB, FREQ RANGE to AUTO, and SWEEP STABILITY 
for most stable CRT display. 


Use 8410B AMPLITUDE VERNIER control and 1 dB/step TEST CHANNEL GAIN Control (if 
necessary) to position CRT trace on center horizontal graticule line. 


Disconnect 8411A TEST port from cable to power splitter and terminate TEST port with 50 ohm 
load. 


Increase TEST CHANNEL GAIN by 60 dB. The CRT trace should be below the reference established 
in step h above. 


If the CRT trace is below the center horizontal graticule line, no adjustment is necessary. If the CRT 
trace is above the center horizontal graticule line, try adjusting 8411A-A5C13. If 60 dB isolation can 
not be achieved try adjusting 8411A-A5R3. Note the position of ASR3 before attempting to adjust it. 
If adjusting it does not improve the isolation, return it to original setting. If it was necessary to read- 
just A5R3, the amplitude skip should be rechecked per paragraph 5-20, step p. If 60 dB isolation is 
not obtainable with these adjustments, repair to the sampler is required. 


Repeat steps d through k with the signal source sweeping from 2.0 to 6.0 GHz and the TEST 
CHANNEL GAIN increased by 65 DB in step j. 


For Option 018 only (12.4 to 18 GHz range). Repeat steps d through k with the signal source sweeping 
from 12.4 to 18 GHz and the TEST CHANNEL GAIN increased by 50 dB in step j. 


5-23. 


8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT 


ADJUSTMENTS: 


A5R20, A5R21, and select ASR8 


DESCRIPTION: 


The amplitude and phase offset is adjusted for center screen display with verniers centered. 
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5-23. 8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT (Cont’d) 


@EST SETUP: 


SWEEP OSCILLATOR NETWORK ANALYZER 
SOURCE 


HARMONIC 


TRANSMISSION FREQUENCY 
TEST SET CONVERTER 


TEST EQUIPMENT: Items 1, 4, and 10, Table 1-8. 


PROCEDURE: 

a. . Connect equipment as shown in Test Setup. 

b. Set 8410B FREQ RANGE to 4 to 8 GHz. 

c. Set signal source to sweep 4 to 8 GHz. 

d. Adjust 8410B SWEEP STABILITY control for stable display. 

e. Set 8410B TEST CHANNEL GAIN to 22 dB. 

f. Center 8410B AMPLITUDE and PHASE VERNIERS. 

g. Set 8412A MODE switch for DUAL display, AMPLITUDE for 1 dB/DIV, and PHASE for 10 
DEG/DIV. 

h. Adjust 8411A-A5R20 GAIN adjust and 8411A-A5R21 PHASE adjust to center the amplitude and 


phase traces on the display. See Service Hint 6. The interaction of these controls may require 
repeating the adjustments several times. If phase and amplitude still cannot be centered remove A5R8 
and adjust for amplitude and phase zeroing with only the Phase control, ASR21. 
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8411A SERVICE HINT 1 


The interaction between the 62.5 and 65 MHz adjustment on most 8411A can be minimized by making a 
simple circuit modification. The modification is to the A7 VTO Assembly, part number 08411-6024 Date 
Code C-931-4 only. There are three versions of the A7 assembly, 08411-6002, 08411-6024 Date Code 
C-931-4, and 08411-6024 Date Code D-1836-45. The 08411-6002 should not be modified. The 08411-6024 
Date Code D-1836-45 already contains the modification. The Part Number and date code are located on 
the circuit side of A7 board as shown in Figure 5-5. 


Date Code C-931-4 


PARTS ON 
08411-6024 
ONLY 


Figure 5-4. A7 VTO Assembly 08411-6024, Date Code C-931-4 


MODIFICATION PROCEDURE: 
1. Remove the 4 screws securing the A7 assembly to the 8411A casting. 
2. Carefully tip the A7 assembly up so that the circuit side of the board is exposed. 


3. Locate the printed circuit board trace that connects the base of Q5 to the wiper of R19 (see Figure 
5-5). With exacto knife or razor blade cut the trace between the wiper and the end of R19. Also cut the 
trace from the base of Q5 to R19. Solder a jumper from the wiper of R19 to the base of QS. See partial 
schematic, Figure 5-6. 


4. Secure A7 assembly to the 8411A chassis. 
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8411A SERVICE HINT 1 (Cont’d) 
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CUT TRACE 


Figure 5-5. A7 08411-6024 Date Code C-93 1-4, Circuit Side After Modification 
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SERVICE HINT 1 (Cont’d) 


A7 VTO ASSEMBLY (08411-6024) 


VOLTAGE TUNED OSCILLATOR 
/ QI, Q2 


LOW FREQUENCY 


/-— CLAMPING — 
CIRCUIT 


LOW FREQUENCY 
CLAMP 
ADJUST % 

\ 


Q5 \ 
1854-0071 \ 


65 MHz 


G souust 
a 


+20V -20V 


Bee ee 


Figure 5-6. Partial Schematic of 08411-6024 Date Code C-931-4, 
Showing the Circuit Modification 
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8411A SERVICE HINT 2 


The Reference Channel IF gain may be changed by selecting a new value of 8411A-A4R14. Its value should 
not exceed 133 ohms. If A14R14 is larger than 133 ohms, the noise level will be adversely affected. 


8411A SERVICE HINT 3 
Frequency Jitter Over 0.11 to 2 GHz 


Frequency jitter as shown in Figure 5-7 can be the result of diode bias 8411A-A4RS5 not being optimized for 
0.11 to 18 GHz operation. Adjusting A4R5 to completely eliminate the jitter will cause the efficiency to 
decrease at the high frequency end. If an adjustment of A4RS is necessary to reduce the jitter, the efficien- 
cy should be rechecked per paragraph 5-20, steps p through r. 


A power hole in the frequency range of 0.4 to 0.7 GHz is probably caused by a resonant in the sampler 
diode and IF amplifier. To reduce the resonant, Ferrite Beads, HP Part Number 9170-0847, can be added 
to the sampler diode leads. The addition of the beads will usually cause higher overall jitter but will 
eliminate the power hole. 


Jitter can also be caused by the connection of the pulse line to the strip line. This lead should be trimmed 
and positioned as shown in Figure 5-8. 


Another cause of jitter could be matching of the ferrite beads in the pulse line clamps. The tension on the 
beads is critical. First try tightening the nylon hold-down screws. If this does not improve ripple, try 
loosening screws. If this improves the ripple, the bead length should be shortened slightly by sanding or by 
selecting different beads if they are available. Frequency jitter can also be caused by the VTO transistors 
A7Q1 and A7Q2, HP Part No. 1854-0323. It may be necessary to try several of these transistors and 
choose the pair that gives minimum jitter and will oscillate over the frequency range. If the transistors are 
changed, it will be necessary to reset the frequency limits per paragraph 5-19 of this adjustment procedure. 


Figure 5-7. Frequency Jitter 0.11 to 2.0 GHz 
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8411A SERVICE HINT 3 (Cont’d) 


Pulse line shaped to substrate and trimmed 
for correct length, even with the screw hole. 


Figure 5-8. Pulse Line to Substrate Position 
8411A SERVICE HINT 4 


Phase Lock Loop Oscillations Eliminated By Adding Ground To A7 VTO Assembly 


If VTO oscillations can not be eliminated in the frequency range of 4 to 8 GHz with A6 VTO gain shaping 
(Paragraph 5-21 ),an additional ground in A7 assembly may help. 


Experiment to determine if an additional ground will reduce phase lock oscillation. Set 8410B frequency 
range switch to 3-6 GHz. Normally the A7 assembly is grounded to chassis by the mounting screw in the 
upper left corner. With a small screw driver or metal tip tuning tool, try grounding the printed circuit 
ground plane to each of the other mounting screws. The point that has the best results in lowering the loop 
oscillations should be permanently grounded. A ground terminal, HP Part Number 0360-0037, cut off, 
placed under the screw, then soldered to the PC board ground plane, works well. 


Figure 5-9. Power Holes Caused By Phase Lock Loop Oscillations 
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8411A SERVICE HINT 5 


A power hole around 10 to 18 GHz as shown in Figure 5-10 can be caused by a discontinuity in the sampler. 
Try reducing the temperature at the point where the load meets the body and where the front connector 
meets the body with cool freeze. If the discontinuity changes, the sampler must be changed. 


Tracking ripple in the 2 to 12.4 GHz range (see Figure 5-11) can be caused by the sampler loads not mat- 
ching. To improve matching, try substituting different loads until the tracking errors are minimized. The 
part number for the loads is 08410-6000. 


Figure 5-10. Power Hole 10 to 18 GHz Figure 5-11. Tracking Ripple 2.0 to 12.4 GHz 
Caused By Discontinuity in Sampler Caused By Sampler Loads 


8411A SERVICE HINT 6 


The adjustment range of the PHASE ADJ 8411A-A5R21 and GAIN ADJ 8411A-A5R20 can be increased 
by increasing the value of the pots by a factor of 10. See below for values and part numbers. 


A5SR14 RESISTOR FIXED 100 Ohm 1% 0757-0401 
A5R20 RESISTOR VAR 10K 5% 2100-1776 
A5R21 RESISTOR VAR 2K 5% 2100-1774 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION 


6-2. This section contains information for order- 
ing parts. Table 6-2 lists abbreviations used in the 
parts list and throughout the manual. Tables 6-3 
and 6-4 lists all replaceable parts in reference 
designator order. Table 6-5 contains the names 
and addresses that correspond to the manufac- 
turer’s code numbers. 


WARNING 


Any service or adjustment perform- 
ed with the covers removed should 
only be performed by qualified ser- 
vice personnel. A shock hazard ex- 
ists with the covers removed. 


6-3. EXCHANGE ASSEMBLIES 


6-4. Table 6-1 lists assemblies within the instru- 
ment that may be replaced on an exchange basis, 
thus affording a considerable cost saving. Ex- 
change, factory-repaired and tested assemblies are 
available only on a trade-in basis; therefore, the 
defective assemblies must be returned for credit. 
For this reason, assemblies required for spare 
parts stock must be ordered by the new assembly 
part number. 


6-5. ABBREVIATIONS 


6-6. Table 6-2 lists abbreviations used in the 
parts list and schematics. In some cases, two forms 
of the abbreviation are used, one all in capital let- 
ters, and one partial or no capitals. This occurs 
because the abbreviations in the parts list are 
always all capitals. However, in the schematics, 
other abbreviation forms are used with both lower 
case and upper case letters. 


6-7. REPLACEABLE PARTS LIST 


6-8. Tables 6-3 and 6-4 is the list of replaceable 
parts and is organized as follows: 


a. Electrical assemblies and their components in 
alpha-numerical order by reference designation. 


b. Chassis-mounted parts in alpha-numerical 
order by reference designation. 


c. Miscellaneous parts. 


6-9. The information given for each part consists 
of the following: 


a. The Hewlett-Packard part number. 
b. Part number check digit (CD) 


c. The total quantity (Qty) in the major 
assembly (A1, A2, or A3). 


d. The description of the part. 


e. A typical manufacturer of the part in a five- 
digit code. 


f. The manufacturer’s number for the part. 


6-10. The total quantity for each part is given 
only once — at the first appearance of the part 
number in the list for each major assembly. 


NOTE 


Total quantities for optional 
assemblies are totaled by assembly 
and not integrated into the standard 
list. 


6-11. ORDERING INFORMATION 


6-12. To order a part listed in the replaceable 
parts table, quote the Hewlett-Packard Part 
number (with the check digit) indicate the quantity 
required, and address the order to the nearest 
Hewlett-Packard office. The check digit will en- 
sure accurate and timely processing of your order. 


6-13. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, descrip- 
tion and function of the part, and the number of 
parts required. Address the order to the nearest 
Hewlett-Packard office. 
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Replaceable Parts Model 8410B/8411A 


6-14. SPARE PARTS KIT components for this instrument. The contents of 
the kit and the ‘‘Recommended Spares”’ list are 
based on failure reports and repair data, and pro- 


6-15. Stocking spare parts for an instrument is vides parts support for one year. A complimentary 
often done to ensure quick return to service after a ‘‘Recommended Spares’’ list for this instrument 
malfunction occurs. Hewlett-Packard has a may be obtained on request and the ‘‘Spare Parts 
‘‘Spare Parts Kit’’ available for this purpose. The Kit’? may be ordered through your nearest 
kit consists of selected replaceable assemblies and Hewlett-Packard office. 


Table 6-1. Exchange Parts 


REFERENCE NEW PART REBUILT-EXCHANGE p 
DESIGNATION NUMBER PART NUMBER asa A L 
STANDARD 8411A 0.11 TO 12.4 GHz 


Al Prefix 08411-80010 08411-80012 Wideband Sampler Assembly 
1824A and Above (Reference Channel) 


Al Prefix 08411-80003 5080-0245 
1726A and Below 


A2 Prefix 08411-80011 08411-80013 Wideband Sampler Assembly 
1824A and Above (Test Channel) 


A2 Prefix 08411-80004 5080-0246 
1726A and Below 


8411A OPTION 018 0.11 TO 18 GHz 


Al Prefix 08411-80005 08411-80007 Wideband Sampler Assembly 
1824A and Above (Reference Channel) 


Al Prefix 08411-80102 5081-8123 
1726A and Below 


A2 Prefix 08411-80006 08411-80008 Wideband Sampler Assembly 
1824A and Above (Test Channel) 


A2 Prefix 08422-80103 5081-8124 
1726A and Below 


NOTE 


For module exchange procedure, see Paragraph 8-41. 
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Model 8410B/8411A 


Replaceable Parts 


Table 6-2. Reference Designators and Abbreviations (1 of 2) 


Assembly 

. Attenuator, Isolator, 
Limiter, Termination 
3 = hy ee Fan, Motor 
Battery 

Capacitor 

Coupler 

Diode, Diode 
Thyristor, Step 
Recovery Diode 
Varactor 


Delay Line 
. Annunciator, Lamp, 
Light Emitting Diode 


Absolute, 
Acrylonitrile Butadiene 
Styrene 
A/D. ... Analog-to-Digital 
ADJ. . Adjust, Adjustment 
Silver 


Aluminum 
Alternating 
Anodized 


Assembly 

Ampere Turn 

ATTEN Attenuation, 
Attenuator 

American 


Wire Gage 


Binding Head 
BLK .. Black, Biank, Block 
BNC. . . Type of Connector 


REFERENCE DESIGNATIONS 


(LED), Signaling Device 
(Audible or Visible) 
Miscellaneous 

Electrical Part 


Circulator 
Electrical Connector 
(Stationary Portion), 


Miscellaneous 
Mechanical Part 
Electrical Connector 
(Movable Portion), 
Plug 

Silicon Controlled 
Rectifier (SCR), 


ABBREVIATIONS 


Capacitance, 
Capacitor, Center 
Tapped, Centistoke, 
Cermet, Circular Mil 
Foot, Closed Cup, 
Cold, Compression 


Composition Plastic 
Ceramic 
... Complementary 
Metal Oxide 
Semiconductor 
Conducting, 
Conductive, Con- 
ductivity, Conductor 
Coaxial 
Connect, 
Connection, Connector 
Contact, 
Continuous, Con- 
trol, Controller 
Center 


D. Deep, Depletion, Depth, 
Diameter, Direct 
Current 


Decibel, Double 


Direct Current, 
Double Contact 


Package Type 
Designation 
Double Pole 
Double Throw 
DR .. Dram, Drill, Drilled, 
Drive, Drum 


Electrical, 


Electrolytic 
Extended, 
Extension, External, 
Extinguish 


F 


Fahrenheit, Farad, 
Female, Film (Resistor), 
Fixed, Flange, Flint, 
Fluorine, Frequency 


Thermocouple 

Test Point 
Integrated Circuit, 
Microcircuit 
Electron Tube 
Breakdown Diode 
(Zener), Voltage 
Regulator 

Cable, Transmission 
Path, Wire 


Crystal Unit 
(Piezoelectric, Quartz) 
Tuned Cavity, Tuned 
Circuit 


FDTHRU .. Feed Through 


Transistor 
FH .. Flat Head, Full Hard 


Fillister 
Flash, Flat, Fluid 
Film, Flame 
Flange, Male 
Connection; Foam, Fre- 
quency Modulation 
Folder 
Frequency 
Current Gain 
Bandwidth Product 
(Transition Frequency); 
Feet, Foot 


Gallium, Gallon, 


Germanium 
Guaranteed 

Minimum Value 
General Purpose, 


Replaceable Parts 


Model 8410B/8411A 


Table 6-2. Reference Designators and Abbreviations (20,2) 


H 


HD... Hand, Hard, Head, 
Heavy Duty 
Hexadecimal, 
Hexagon, Hexagonal 


Collector Current, 
Integrated Circuit 
Inside Diameter 
Forward Current, 
Intermediate Frequency 
Inch, Indium 
Including 
Insert, Inside, 
Insulation, Insulator 
INT ... Integral, Intensity, 
Internal 
Internal, 
International 
IV .... Insulation Voltage, 
Valley Point (Emitter) 
Current 


J 


J....Jack, Joule, Junction 
Junction Field 


Jacket 


Kelvin, Key, Kilo, 
Potassium 

Kilohertz 

Kilovolt 


Inductance, Left, 
Length, Liquid, Lock- 
ing Threaded, Long, 


Length, Long 
LIN . Linear, Linear Taper, 
Linearity 


Lockwasher 

.... Legend Red (HP 
6009-0035) 

Left, Light, Liter 


M 


Male, Maximum, 
Mega, Mil, Milli, Mode, 
Momentary, Mounting 
Hole Centers, Mounting 
Hole Diameter 
Milliampere 


Machined 
Metal, Metallic, 
Metallized, 
Metallurgical 
MET OX .... Metal Oxide 
Medium High 
Megahertz 
Mold, Molded 
Metal Oxide, 
Milliounce, 
Molybdenum 
MOD... Model, Modified, 
Modular, Modulated, 
Modulator 
MOSFET .... Metal Oxide 
Semiconductor Field Ef- 
fect Transistor 
Mounting 
Milliwatt 


N 


NAND ... Logic Not-AND 
N-Channel 
Nanohenry 
Nanometer, 

Nonmetallic 
Normally Open, 


Nominal 
Logic Not-OR 
Nickel Plated 
.... Negative Positive 
Negative (Transistor) 
NPO.... Negative Positive 
Zero (Zero Temperature 
Coefficient) 
Nanosecond, 
Non-Shorting, Nose 
Not Separately 
Replaceable 


O 


OD... Olive Drab, Outside 
Diameter 
Optical, 
Option, Optional 


. Peak, Phosphorus, Pico, 
Picosecond, Pitch, 
Plug, Pole, Polyester, 
Power, Probe, Pure 
.... Lead (Metal), Push 


Printed Circuit 
. .. Picocoulomb, Piece, 
Printed Circuit 
P-Channel 
PD . Pad, Palladium, Pitch 
Diameter, Power 
Dissipation 


Picofarad; Pipe, 
Female Connection; 
Power Factor 
PHEN . Bakelite (Phenolic) 
Phillips 
Positive Intrinsic 
Negative (Transistor) 
PIV... Peak Input Voltage 
PL .... Phase Lock, Plain, 
Plate, Plug 
PNP... . Positive Negative 
Positive (Transistor) 
Polyester 
Pozidriv Recess 
Precision 
Primary 
Purple, Purpose 
.... Picosecond, Poise, 
Polystyrene, Positive 
Shorting, Pressure 
Sensitive 


Wirewound 


Q 


Figure of Merit 
Set of Four 


. Range, Red, Resistance, 
Resistor, Right, Ring, 
Rosin, Rubber-Resin, 
Run Torque 

RD .. Dynamic Resistance, 


Rectangle, 

Rectangular, Rectifier 
Reference 
Radio Frequency 
Radio Frequency 

Interference 

Source Resistance 
. .. Root Mean Square 
Retainer 


.... Silicon, Square Inch 
Slide, Slow 


... Slate, Slot, Slotted 
SMC ....Subminiature, C 
Type (Threaded Con- 


Spacing 
Stainless Steel 


Standard 
Standoff 


SUBMIN ...Subminiature 
SW ...Single Wall, Switch 


ly 


Tab Width, Taper, 
Teeth, Temperature, 
Tera, Tesla, Ther- 
moplastic (Insulation), 
Thickness, Time, Tim- 
ed, Tooth, Turns Ratio, 


Ambient 
Temperature, Tantalum 
Tantalum 
Thermoplastic 
Terminal, 

Termination 
THD ... Thread, Threaded 


Through 
Trimmer 
Turn, Turns 
Transistor 
Turret 


Micro, Untapped, 
Uranium 
Microfarad 
Microhenry 
Unmounted 
Microsecond, 
Microsiemen 


Vv 


V.... Vanadium, Variable, 
Violet, Volt, Voltage 
Variable 
VDC. Volts, Direct Current 
Direct Curent 
Working Volts 
Voltage Tuned 
Oscillator 


WwW 


W.. Watt, Wattage, White, 
Wide, Width, Wire 


.... Working Inverse 
Voltage 
Working Voltage 
WVAC . Working Voltage, 
Alternating Current 
Wire Wound 


Model 8410B/8411A 


Reference 
Designation 


08410"6013 


075720290 
075700438 
075720279 
069603150 
075720428 


075720274 
075720420 
075720418 
069863447 
06983444 


078720402 
069824037 
075700346 
075720397 
075720399 


075720401 
069803437 
075720405 
069803441 
069853443 


06983444 
075720416 
075700419 
075720274 
075720278 


069803153 
210023427 
075720467 


310022015 


0841026014 
0841020006 
0841020019 
08410"6027 


081101773 
081121778 
0811°1778 
081191773 
081101778 


081101778 
081101772 
0811-21761 
081101781 
081101772 


081104781 
081101781 
081101771 
081101782 
081101782 


3100°2014 


0841086015 
0841020006 
0841020019 


016022204 
910081660 


081191779 
081101775 
061103775 
081101776 
081101777 


081101777 
081191779 
081121775 
0811201775 
081101776 


061101777 
081101777 
081121779 
081101775 
081191775 
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Table 6-3 


HP Part jc 


- 


ASSEMBLY, 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


£=-wv~ Wits w= ut 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


—— Ww 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 


RESISTOR@VAR W/SW 20K 20% LIN SPDT#NCeNO 


RESISTOR 


. 8410B Replaceable Parts 


Description 


FREQUENCY RANGE SWITCH 


6,19K 1% ,125W 
5S,11k 1% ,125W 
316K 1% o125W 
2,37K 1% 
1,62K 1% 


TCB0+"100 
TC#0+"100 
TCB04+"100 
TC#0+0100 
TC80+"100 


1,21K 1% F TCs0+e100 
750 1% TE804"100 
619 1% TC504+2100 
422 1% TCE0+"100 
316 1% TC204+"100 


110 1% TC20+"100 
46,4 3% ,125W F TCE0+"100 
10 1% ,125W F TC20¢=100 

68,1 1% ,125w F TCE0+"100 
62,5 1% ,125w F TCE0+"100 


TC2040100 
TC20 +0100 
TCZ0¢0100 
TCB0+"100 
TC2=040100 


100 1% ,1e5W 
133° 1% te5W 
162 1% ,125W 
215 1% ,125W 
287 1x% ,125W 


316 1% ,125W 
511 1% .1e5W TC20+0100 
681 1% ,125W TCE0+"100 
1,21K 1% ,125W F TC20%e100 
1,78K 1% ,125W F TCs04=100 


TC20+"100 


3,83k 1% ,125W F TCH0+=100 


121K 1% ,125W F TCB04e"100 


SWITCHERTRY DP13T@PS 1,.562°CTR=SPCG 


ASSEMBLY, 


ATTENUATOR 0°9 DB 


COVER, ATTENUATOR 
CLAMP/PLATE ATTENUATOR COVER 
CABLE ASSEMBLY, AMPLIFIER VERNIER 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR, 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


238,484 1% ,OSW PWW TCa0e"20 
2,20971K 1% .05W PWW TCE0+=20 
2,20971K 1% .0SW PWW TCB04=20 
238,484 1% ,O5W PWW TC80+"20 
2,20971K «1% ,O0SW PWW TCR04"20 


2,20971K ,1% ,05W PWW TCEO+@20 
116,149 ,1% .O05w Pww TC#0%220 
4,36212K ,1% ,05W PWW TCBO+"20 
G,36212k ,1% .0OS5W PWW TCED+@20 
116,149 ,1% ,O0SW PWW TC30¢"20 


4,36212K ,1% ,OSWN PWW TCEQ+e20 
4,36212K ,1% ,O05W PWW TCE0e=20 
57,69 ,1% .O5W PWW TCE0+=20 

B,69548K 1% ,O05W PWW TCE0+e20 
8,69548K ,1% .0SW PWW TCE0+=20 


SWITCHeROTARY 1,250 STRUT CTR SPCG; 10 


ASSEMBLY, 
COVER, AT 


0260 DB 
TENUATOR 


CLAMP/PLATE ATTENUATOR COVER 


CAPACITOR=FXD 100PF +@5x% 300VDC MICA 


COIL=MLD 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


2MH 5% Qe65 ,215DX,S56LGeN0M 


2,475K ,1% ,05W PWW TCEO+920 
O11,111 .1% ~OSW PWW TCED0+=@20 
Olieilt ,1% .OSW PWW TCE0+e20 
711,51 .1% .05W PWW TCE0+=20 
962,475 .1% ,0SW PwWw TCB0+"20 


962,475 1% ,0SW PWW TCB0+e20 
2e475K 21% eOSW PWW TCE0+"20 
611,111 .1% ,~O5W PWW TCE0e"20 
611,111 .1% ,OSW PWW TC#0F=20 
711,51 ,1% .~OSW PWW TCB04"20 


962.475 1% .05W PWW TCB0+020 
962,475 ,1% .05W PWW TCB0+e20 
2,.475K ,1% ,O0SW PWW TCB04=20 
611,111 21% ,OSW PWW TC&0+e20 
611,111 ,1% ,OSW PWW TCB0+"20 


Replaceable Parts 


Mfr Part Number 


08410°6013 


MF4C1/BeT0=6191 =F 
Cool /BoT 005111 9F 
C41 /BeT 0931 61°F 
C4al /BaT 02371 oF 
C4nl/BaT091621=F 


C4el/BeT0-l2i ser 
Cun} /BoT0e751 =F 

C401 /8aT 0061 9ReF 
C4 /BelT0eh22RaF 
Cu4ol/BelT0e31 bRaF 


Chel /BaT0ml 119 
C4aml /BoT0e4bRUaF 
C4al /BeT0e10RO=F 
C4al{ /BaT0268R1 oF 
C4el/BeT0eb2R5aF 


C4ami/BoT0m{0loF 

Chal /BaT0al 335RaF 
C4oel /BaT001 b2ReoF 
C4al /BaT 0021 5R OF 
Chel /8eT0e287RoF 


C4e{ /BwT 0231 ORO 
Cunl /Bul 0081 {Roe 
Chal /BoT 00681 Raf 
Chol /BulOol 2) sor 
C4wi/BeT00l 781i OF 


C4m1 /BoT 053831 0F 
2100e3427 
Chol /BeT0ol2iseaF 


3100°2015 


084106014 
084100006 
08410°0019 
08410°6027 


140"1/40e238RU84eB 
140°1/40=2209R71 0B 
140"°1/40e2209R71°B 
140e1/40e238R48408 
140=1/40e2209R71 0B 


140"1/40e2209R71 08 
140"1/400116R1490B 
140°1/40°4362R1 208 
140°1/40"d4362R1 208 
140©1/40"116R1490B 


140°1/400e4362R1 208 
140°1/40#4362R1 208 
14001/40eS7TRO90B 
14001/40e8695RU8 
140°1/40"8695R48 


31002014 


0841026015 
0841020006 
08410°0019 


016082204 
910021660 


140°1/40°2475R9B 
1401 /40*O11R111°8 
140=1/40611R11198 
140°1/40°711R510e8 
0811°1777 


081191777 
140°1/40"2475ReB 
140"1/40e611R1I119B8 
140e1/40*611R11198 
140"=1/40"711R510e8 


0811°1777 
081181777 
140@1/40e2475RoB 
140°1/40e611R11198 
14o"1/40°611R11198 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. 8410B Replaceable Parts 


Reference | HP Part |{c RFA | 
Designation Description Mfr Part Number 


O8lte4 0 RESISTOR 711,51 ,1% .O5W PWW TCE0+e20 140@1/40"711R51008 
0831"1777 RESISTOR 962,475 ,1% ,OSW PWW TCE0+e20 081191777 
OB11¢1777 RESISTOR 962,475 ,1% ,O05W PWW TCE04=20 081191777 
081101774 RESISTOR 500 .1% ,O0SW PWW TC80+"20 140°1/40°501°8 


310022006 SWITCH*ROTARY 1,250 STRUT CTR SPCGy 7 3100°2006 


0841026003 ASSEMBLY, 20 MHZ IF AMPLIFIER BOARD 08410=6003 


016022055 CAPACITOR@FXD ,O1UF +80©20% 100VDC 016022055 
016022055 CAPACITOR@FXD ,O1UF #80e20% 100VDC 0160°2055 
016022055 CAPACITOR=FXD ,O1UF +#80220% 100VDC 016022055 
016022055 CAPACITOR*FXD ,O1UF #80220% 100V0C 016022055 
016022055 CAPACITOR@FXD ,O1UF #80°20% 100VDC 0160°2085 


016022055 CAPACITOR@FXD ,O1UF #80"20% 100VDC 0160#2055 
016022055 CAPACITOR@=FXD ,OLUF +#80220% 100VDC 016022055 
016022055 CAPACITOR@FXD ,O1UF +80"20% 100VDC 0160°2055 
016022055 CAPACITOR@FXD ,O1UF +80"20% 100VDC 016022055 
0160°2055 CAPACITOR@=FXD ,O1UF +80=20% 100VDC 0160=2055 


016022055 CAPACITOR@FXD ,O1UF +80=220% 100VDC 016082055 
016922055 CAPACITOReFXD ,Q1UF +80220% 100VDC 016022055 
016022055 CAPACITOR@FXD ,01UF +#80e20% 100V0C 016022055 
016022055 CAPACITOR=FXD ,O1UF +80820% 100VDC 0160°2055 


185400073 
185400073 
185320034 
18540073 
1853-0034 


TRANSISTOR NPN SI TO=72 PDs2e00MW 1854°0073 
TRANSISTOR NPN SI TO#72 PDE200MW 165420073 
TRANSISTOR PNP SI TO#18 PD#360MW 1853-20034 
TRANSISTOR NPN SI TO=72 PDE200MW 1854°0073 
TRANSISTOR PNP SI TO=18 PDS360MW 1653-0034 


ooovw oO 


o 


185400073 TRANSISTOR NPN gI TO=72 PD#200MwW 165420073 
075720442 
075720438 
075720401 
075720280 
069823453 


RESISTOR 10K 1% ,125W F TCS04=0100 C4ml/BeT0°1 0020F 
RESISTOR S,i1K 1% ,125W F TC#0+e100 Cues /BeT 00511 oF 
RESISTOR 100 1% ,125W F TC804+=100 C4ol /BaT0Hl0leF 

RESISTOR 1K 1% ,125W F TC0+¢e100 Chal /BuT0el0019F 
RESISTOR 3,83K 1% .125W F TCB04"100 C4el/Bel 03831 oF 


OWowW oO 


069880083 
069880085 
075720401 
075720401 
0757-0401 


RESISTOR 1,96K 1% ,125W F TCBE0+e100 Chol /buT001 961 oF 
RESISTOR 2,61K 1% ,125W F TCB0+e100 C4el{/BeT0e2b611 oF 
RESISTOR 100 1% ,125W F TCa0+e100 C4el/BaeT001 01 oF 
RESISTOR 100 1% ,125w F TCS0+"100 CUol/BueT001019F 
RESISTOR 100 1% ,125W F TC#0+2100 CUei /BeT0elvioF 


ooocno 


069803132 
075700279 
078720401 
075720438 
075720401 


RESISTOR 261 1% ,125W F TC#0+"100 C4el/BeT0226) 0aF 
RESISTOR 3,16K 1% ,125W F TCt0+"100 C4e{/8eT0a3{610F 
RESISTOR 100 1% ,125W F TES0+"100 C4=1/8@T0°101 °F 
RESISTOR S,11K 1% .125W F TC30+"100 C4el/BeoT 095111 6F 
RESISTOR 100 1% ,125W F TC#0+"100 C4ol/BaT0el01 oF 


owoocet 


075720280 
075720418 
075720422 
075720401 
0757"0401 


RESISTOR 1K 1% ,125W F TCe0+*100 C4ol/BaT0el00leF 
RESISTOR 619 1% ,125w F TC#0+¢"100 C4ol /BeT 0961 9RMF 
RESISTOR 909 1% ,125W F TC20+"100 C4ol/BeT0e909RMF 
RESISTOR 100 1% ,125W F TCE0+e100 CUai/BaT0e1019F 
RESISTOR 1% ,125W F TC#0+"100 C4al/BeT0al10jeF 


ocoov OW 


RESISTOR 
RESISTOR 


075720401 10 
Se 
RESISTOR 14 
3, 
19 


075720438 
069883156 
075720279 
069883440 


1% ,125W F TCE0+e100 C4e{/BeT 00101 9F 
1K 1% ,t25W F TC80+"100 C4ol /BoT 05119 
7K 4% ,125W F TC804"100 C4al/BuT Ol 4720F 
6K 1% .12e5W F TCBO+=100 Cal /BeT0=3161 =F 

1% ,125W F TC#0+=100 C4e1 /8eT0°1 9ORH@F 


RESISTOR 
RESISTOR 


0 
! 
1 
6 


0098=as446 
0757#0279 
075720401 
075720438 
069683156 


RESISTOR 383 1% ,125W F TC30+0100 CUel/BeT Oe 3S83ROF 
RESISTOR 3,16K 1% ,125W F TCB0+=100 Chol /BuT0=3161 oF 
RESISTOR 100 1% ,125W F TC204"100 CUel/BeT0ml01oF 

RESISTOR 5,11K 1% ,125W F TC304+0100 C4al/Bol0eS51 11 9F 
RESISTOR 14,7K 1% ,125w F TCB0+e100 CUel /8oT0914720F 


VUMWOOW MONWO 


084106037 ASSEMBLY, PHASE DETECTOR BOARD 08410°6037 


DELETED 

CAPACITOR@FXD 8,2PF +e,25PF SOOVOC CER 0160°2255 
CAPACITOR@FXD S6PF +25% 300VDC MICA DMISES60JO300NVICR 
CAPACITOR=FXD ,O1UF *+80"20% 100VDC CER 0160°2055 
CAPACITOR@FXD ,O1UF +80"20% 100VDC CER 0160"2055 


016022255 
014000191 
016022055 
016022055 


ovoor 


016020370 
016022055 
016022055 
01602055 
016022307 


CAPACITOR=FXD 20PF +#=5% SOOVDC MICA 0160°0370 
CAPACITOR@FXD ,OL1UF +80"20% 100VDC CER 0160°2055 
CAPACITOR=FXD ,O1UF +80220% 100VDC CER 0160"2055 
CAPACITOR@FXD ,O1UF +80°20% 100VDC CER 0160=2055 
CAPACITOR=FXD 47PF +#e5x% 300VDC MICA 0160°2307 


£00 0~ 


016022307 
016022307 
0160°2307 
016022055 
0160°2055 


CAPACITOR@=FXD Y7PF ¢eSx% 300VDC MICA 0160=2307 
CAPACITOR@FXD 47PF ¢e5x% 300VDC MICA 0160°2307 
CAPACITOReFXD 47PF +¢2°5x% 300VDC MICA 01602307 
CAPACITOReFXD ,O1UF +80=20% 100VDC CER 0160°2055 
CAPACITOR@FXD ,OJUF +#80620% 100VDC CER 0160°2055 


oorrs 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 8410B/8411A Replaceable Parts 


Table 6-3. 8410B Replaceable Parts 


Reference 
Designation 


Mfr Part Number 


0160°0155 


NG tghe Description 
1 


016020155 6 CAPACITOR*FXD 3300PF +°10X% 200VDC POLYE 


ASCRIO 


ASLi 
ASL2 
ASL3 
ASLY 
ASLS 


Asa) 
ASG2 
A5Q3 
Asa4 
ASQ5 


AS06 


ASR4 
ASRe 
ASR3s 
ASRY 
ASRS 


ASRo«s 
ASR7 
ASRA 
ASRS 
A5R10 


AS5R14 
ASRi2 
ASR13 
ASRi4 
ASRI5 


ASRi6 
ASR17 
ASR18 
A5R19 
ASR20 


ASRat 
A5R22 
ASRa3 
ASR2u 
ASR25 


ASR26 
ASRa27 
ASR28 
ASR29 
ASR30 


ho 


1901-20179 
1901°0179 
190120179 
1901°0179 
190120179 


1901¢0179 
1901-20179 
1901°0179 
19010022 
1901-0022 


914020105 
9100=1614 
914000121 


185420071 
185400071 
1854-0071 
1854-0073 
185400073 


185400073 


0757e0416 
075700438 
0698-3157 
0757e0416 
075720438 


069803157 
07576041 
075720199 
0757=0199 
0757"0401 


07570280 
0757-0401 
0698 ae 3438 
075720401 
075700438 


069800083 
069883443 
06988083 
0609803443 
0757-0401 


069803155 
0757e0438 
075720401 
075720280 
069843154 


069893154 
069803154 
069883154 
069883440 
06983440 


08410°6009 


DELETED 


DIODE*SWITCHING 
DIODE*SWITCHING 
DIODE*SWITCHING 
DIODE=SWITCHING 
DIODE*SWITCHING 


DIODE=SWITCHING 
DIODE *SWITCHING 
DIODE SWITCHING 
DIODE*STABISTOR 
DIODE»STABISTOR 


DELETED 
COIL=MLO 8,2UH 
COILeMLD 820NH 
CoILeMLD 1,8UH 
DELETED 


TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 


TRANSISTOR NPN 
RESISTOR 511 1% 


RESISTOR 5,11K 
RESISTOR 19.6K 


RESISTOR 19,6K 


RESISTOR 21,5K 
RESISTOR 21,5K 


15V 
15V 
1§V 
15V 
15V 


1SV 
15V 
iSV 
10V 
10V 


10% G=50 ,155Dx,375LGeNOM 
215S0x,375LGeNOM 
10% 0533 ,1550x,375LG=NoOM 


10x 9250 


SOMA 750PS D097 
SOMA 750PS D097 
SOMA 7S50PS DOe7 
SOMA 750PS DO0e#7 
SOMA 750PS D0e7 


SOMA 7S50PS DOs? 
SOMA 750PS D0#7 
SOMA 750PS D0#7 
250MA 
250MA 


SI PDO®S300MW FTE200MHZ 
SI PD=300Mw FT2200MHZ 
SI PDS300MW FTS200MHZ 
$I TO=72 PDZ200MwW 
SI TO=72 PDS200MW 


SI TO=72 PD=200MwW 


2125W F TCS0¢"100 
1% .125w F TCE0+e100 
1% .125W F TC=0+-100 
RESISTOR S11 1X ,125w F TC204+=100 
RESISTOR S,11K 1% ,125W F TC#04"100 


1% ,125w F TCF0+"-100 
RESISTOR 825 1% ,125w F TCS04"100 
1% ,125W F TC80+-100 
1% .125W F TC80+=100 
RESISTOR 100 1% ,125W F TC#0+=100 


RESISTOR 1K 1% ,125w F 7C=04"100 
2125W F TCE0+"100 
2125W F TC80+"100 
RESISTOR 100 1% ,125W F TCE0+e100 
RESISTOR 5,11K 1% ,125W F TCE0+e100 


RESISTOR 100 1% 
RESISTOR 147 1% 


RESISTOR 1,96k 1% ,125W F TCE0+"100 
RESISTOR 287 1% ,125w F TCS0+e100 
RESISTOR 1,96K 1% ,125w F TC304"100 
RESISTOR 287 1% ,125W F TC#0+"100 
RESISTOR 100 1% ,125W F TC20+=100 


RESISTOR 4,64K 
RESISTOR 5,11K 
RESISTOR 100; 1% 


RESISTOR 4,22Kk 
RESISTOR 4,22K 
RESISTOR 4,22K 
RESISTOR 4,22K 


RESISTOR 196 1% 


1% -125w F TCE0+e100 
1% ,~125W F TCe0+"100 
2125W F TCE0+"100 

RESISTOR 1K 1% ,125W F TCS0+"100 
1% ,125W F TCS0+¢"100 


1% ,125W F TCe0+"100 
1% ,125W F TC#O+"100 
1% ,125w F TCE0+"100 
RESISTOR 196 1% ,125W F TC=0+"100 
212e5W F TC20¢"100 


20 MHZ OSCILLATOR ASSEMBLY 
DOES NOT INCLUDE Y1 


1901"0179 
1901°0179 
1901°0179 
1901°0179 
1901°0179 


1901"0179 
1901°0179 
1901°0179 
1901-0022 
19010022 


9140"0105 
9100°1614 
9140"0121 


1854=*0071 
16540071 
18540071 
165420073 
165420073 


185460073 


C4wl/BeT0051 1 Ror 
Chol /BeT0eSiileF 
C4-1/8-TO-1962-F 
C4ol /BeT 0951 1ROF 
C4el/BeT0HS51119F 


CUal/B=T0919620F 
C4=al/BeT0e825RaF 
C4al/Bel eet Sear 
C4al/8oT0221520F 
C4al/BaTOml1Ol oF 


Chel /BeT 01001 SF 
C4al/BaT0e101 oF 
Cunt /BeT Hl 47 Rok 
Cel /BaT0el01eF 
Coal /BuT0@Si110F 


C4mt/BuT001 961 oF 
C4el/baT0e287ROF 
C401 /BeT09196) oF 
Cool /BeT0e287RofF 
C4el/BaT0l1019F 


Coal /BueT0e4oUj oF 
C4al/BeT 095111 9F 
C4et/8eT0=1 01eF 

CUnl/BaT0H1001aF 
Coal /BeT04221 oF 


Coa sBeT0=4221°F 
Cunt /BeT0-42219F 
C401 /BoT 004221 oF 
C40el/BaT0el 96ROoF 
C401 /BaT0o1 96ROF 


0841026009 


0160°2055 
0160"2055 
01602°2055 
0160"2055 
DMiSF2diJo300WVICR 


016022055 
9160°2055 
0160°2055 
0160°2055 
0140°0199 


CAPACITOR=FXD ,O1UF +80=20% 100VDC CER 
CAPACITOR*FXD ,o1UF +#80"°20% 100VDC CER 
CAPACITOR*FXD ,Q1UF *#80"20% 100VDC CER 
CAPACITOR@FXD ,o1UF +80"20% 100V0C CER 
CAPACITOR@FXD BUOPF +"#5% 300VDC MICA 


0160°2218 
DMISEG20J0300WVICR 
0160"2204 
0160"2055 


016022218 
01400205 
016022204 
016022055 


CAPACITOR|=FXD 1000PF +°5% 300VOC MICA 
CAPACITOR|@FXD 62PF #"5% 300VDC MICA 
CAPACITOR®FXD 100PF +25% 300VDC MICA 
CAPACITOR@FXD ,O1UF #80°20% 100VDC CER 


CAPACITOR@FXD 1{00PF +#25% 300VDC MICA 

CAPACITOR@=FXD ,O1UF +#80520% 100VDC CER 
CAPACITOR*FXD ,O1UF +80220% 100VDC CER 
CAPACITOReFXD ,O1UF +80=20% 100VDC CER 


0160"2204 
0160=2055 
0160"2055 
0160"2055 


0160"2204 
010022055 
016022055 
016022055 


1910°0022 
1910=0022 


DIODE*GE 5V 60MA 3,5NS DOe7 
DIODEeGE SV 60MA 3,5NS D007 


191020022 
1910-0022 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts Model 8410B/8411A 


Table 6-3. 8410B Replaceable Parts 


Reference HP Part 


Mfr Part Number 


00°1631 COIL*®MLD S6UH 5% QGs855 ,1550X,375LGeNOM 9100°1631 
185400073 9 TRANSISTOR NPN TO#72 PDS200MW 185420073 
185400073 9 TRANSISTOR NPN TO#72 PDZ200MW 185480073 
1853-0034 0 TRANSISTOR PNP TO#1i8 PD#&360MW 185320034 
069820083 8 RESISTOR 1,96K o125w F TC80+0100 C41 /BaT091 961 0F 
075720447 4 RESISTOR 16,2K 2125w F 708040100 Chel /Bet0=1b6220F 
069803157 3 RESISTOR 19,6K 2125w F TC80+e100 C4el /BeT0"1 962nF 
075720280 3 RESISTOR 1K 1% ,125W F TC#04"100 C4ol/BeTOMP1LO0L =F 
075720280 3 RESISTOR 1K 1% ,125W F TCs04"100 Chm /BeT0e100198F 
0698a3440 7 RESISTOR 196 1% ,125W F TC #040100 C401 /8=T09196RaF 
075720279 0 RESISTOR 3,16K 1% ,125W F TC80+e100 Chel /BoT0a31b19F 
075720401 0 RESISTOR 100 1% ,125W F TC 8040100 CUml/BuTOml 01 oF 
075720442 9 RESISTOR 10K 1% ,125W F TCB0+=100 Chol /BuT0el002aF 
075720438 3 RESISTOR S,41K 1% .125W F TC#04"100 C4ml/BuT0eSi liek 
075720401 0 RESISTOR 100 1% ,125W F TC204=100 CUal /BaT0el lor 
0757=0422 5 RESISTOR 909 1% ,125W F TCE0+"100 Chel /Bal0e909R=F 
069863153 9 RESISTOR 3,83K 1% ,125W F TCB04¢e100 CUal /BaT00e3831 =F 
069883440 7 RESISTOR 196 1% ,125W F TCE0+"100 C4el /BaT001 96ROF 
069880083 8 RESISTOR 1,96K 1% ,125W F TCB80+"100 C4el1 /BoT00j 96) oF 
069883150 6 RESISTOR 2,37K 1% ,125W F TC80+e100 Chl /BeT0e237 1 oF 
06983440 v4 RESISTOR 196 1% ,125W F TCE0+"100 C401 /8=T0"196ROF 
0757*°0401 ) RESISTOR 100 1% ,125W F TC#04e100 Chel /BeT0el0joF 
075720279 0 RESISTOR 3,16K 1% ,125W F TC#e0+"100 C4ej/BeT0=3161eF 
1200°0191 y/ SOCKET*XTAL 2°CONT HCe2eS/U DIP=SLDR 120020191 
0410°0123 9 CRYSTAL» QUARTZ(MATCHED TO A13yY1) 0410"0123 
0841026041 4 ASSEMBLY, VTO#=DC AMPLIFIER BOARD 08410e604} 
016002230 2 CAPACITOR®FXD 3300PF 495% 300VD0C MICA 0160=2230 
0160-0100 3 CAPACITOR=FXD 4,7UF+=10% 3S5SVDC TA 1500475x9035B8e2 
0160"2209 5 CAPACITOR@FXD 360PF +@5% 300VDC MICA 01602209 
0180°0374 3 CAPACITOR=FXD 10UF#"10% 20V0C TA 1500106x902082 
0150"0121 5 CAPACITOR=FXD ,1UF +80"20% SOVDC CER 01500121 
0180°0121 5 CAPACITOR@FXD ,4UF #80"20% SOVDC CER 0150"0421 
0150°0121 5 CAPACITOR=FXD ,4UF +#80"°20% SOVDC CER 0150"0421 
016020159 0 CAPACITOR@FXD 6800PF +#°10% 200V0C POLYE 016020189 
01600167 0 CAPACITOR@FXD ,O082UF #°10% 200VDC POLYE 0160°0167 
01600160 3 CAPACITOR@FXD B200PF ¢°10% 200VDC POLYE 016020160 
190120025 2 DIODEeGEN PRP 100V 200MA DOe7 1901°0025 
190120025 2 DIODEeGEN PRP 100V 200MA D097 1901°0025 
185400071 7 TRANSISTOR. NPN SI PDS300MW FTE200MHZ 1854e0071 
18540071 7 TRANSISTOR NPN SI PDE300MW FTS200MHZ 16540073 
1853e0020 4 TRANSISTOR PNP SI PDBS300MW FT&150MHZ 1853-0020 
1855-0078 6 TRANSISTOR J@FET NeCHAN DeMODE SI 185500786 
165400071 7 TRANSISTOR NPN SI PDS300MW FTS200MHZ 185400071 
185460071 7 TRANSISTOR NPN SI PDB300MW FTS200MHZ 1854©0071 
185420071 7 TRANSISTOR NPN SI PDS300MW FTS200MHZ 1854=0071 
185400071 7 TRANSISTOR NPN SI PDS300MW FTB200MHZ 18540071 
0698=3260 9 RESISTOR 464K 1% ,125W F TC80+"100 0698=3260 
075700461 2 RESISTOR ©8,1K 1% ,125W F TCE0+=100 C4nl/BaT0eb68i20F 
0757e0442 9 RESISTOR 10K 1% ,325W F TC#04—100 C4el /BaeT0el 002eF 
0698-3454 0 RESISTOR 133K 1% .125W F TCB0+=100 Chol /BeT0e1333eF 
075720416 7 RESISTOR S11 1% ,125W F TCB0+"100 C401 /BuT 00511 RF 
075720421 4 RESISTOR 625 1% ,125W F 1C30+0100 Chel /BeT0e825RaF 
075720276 7 RESISTOR 61,9 1% ,125W F TCB0+e100 Chl /BoT0Hb1920F 
075760458 7 RESISTOR S1,1K 1% ,125W F TC80+"100 C4ol /BoT0eS1 12°F 
075720438 3 RESISTOR 5,11K 1% ,125W F TCBO+"100 Cul /Bol0eSi{119F 
210023354 9 RESISTOR@TRMR SOK 10% C SIDESADJ j1eTRN 210023354 
069883153 9 RESISTOR 3,83K 1% ,125W F TCB0+"100 Chnl /BaoT0eS831 oF 
069893438 3 RESISTOR 147 1% ,125W F TCB0+"100 Chej /BeTOML4TRoF 
075720288 1 RESISTOR 9,09K 1% .125W F TC80%"100 MF4C1/8=T02909) oF 
075720442 9 RESISTOR 10K 1% ,125W F TCw0+"100 C4ef /BeT0el 002eF 
009893438 3 RESISTOR 147 1% ,125W F TC204"100 Cuml Bell 47RoF 
069863450 9 RESISTOR 42,2K 1% ,125W F TC80+0e100 Chol /Bul0ed42220F 
069863155 1 RESISTOR 4,64K 4% ,125W F TCB0%=100 Cuol /BeT0edbui oF 
075700463 4 RESISTOR 82,5K 1% ,125W F TCB0+0100 C4el /BoT0e8252eF 
075720462 3 RESISTOR 75K 1% ,125W F TCB0+0100 CUel /Bel0e7S020F 
075700447 4 RESISTOR 16,2K 1% ,125W F TC80+e100 C4ml/BeT0elo22eaF 
075720416 7 RESISTOR Sil 1% ,125W F TCz0e"100 C4el/BeT0eS1IRF 
069803154 0 RESISTOR 4,22Kk 4% ,125W F TC#0+"100 C4wl /BeT Ned 22i{ oF 
0757-0442 9 RESISTOR 10K 1% ,125W F TC80¢e100 C4el/8uT001002aF 
06983444 1 RESISTOR 316 1% ,125W F TCB0e0e100 Cuwl /BwT0e31bRoF 
0698=344y 1 RESISTOR 316 1% .125W F TCB0+=100 C41 /B=T0°31OR@F 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 8410B/8411A 


Reference 
Designation 
~ 


20419 
0757e0416 
0698-0082 


0841026007 
016020168 


165420071 
1654°0071 
185320020 
195320020 
1653-20020 


165420071 
1853=0020 
1853-0020 
1853-0020 
1653-0020 


075720417 
075720399 
075720428 
075720402 
069893446 


0698-0083 
069803156 
075720424 


075720200 
075720279 
0698-0083 
075720424 
075720443 


069603151 
0698-3443 
0757-20278 
0757-0441 
075720199 


075720199 
075720199 
075720199 
0757=0290 
0757=0290 


075720458 
069603159 
069603159 


0757-0278 


069803136 
0698-3450 
075720447 
0698-3446 


0698=0083 
0757-0402 
0757-0428 
078720401 
075700417 
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Table 6-3. 8410B Replaceable Parts 


al 


RESISTOR 
RESISTOR 
RESISTOR 


681 1% ,125W F TCB0¢"100 
Sid 1% .125W F TCe0+"100 
464 1% ,125W F TCe0+"100 


SEARCH GENERATOR ASSEMBLY 


CAPACITOR@FXD ,1UF #210% 200VDC POLYE 


TRANSISTOR NPN SI PDS300MW FTs200MHZ 
TRANSISTOR NPN SI PDE3OOMW FT#200MHZ 
TRANSISTOR PNP SI PD®300MW FT8i1S50MHZ 
TRANSISTOR PNP $I PD®300MW FT8150MHZ 
TRANSISTOR PNP SI PDB300MW FTS1S0MHZ 


TRANSISTOR NPN SI PDE300MW FTBS200MHZ 
TRANSISTOR PNP SI PD®300MW FTB81S50MHZ 
TRANSISTOR PNP SI PDS300MW FT8150MHZ 
TRANSISTOR PNP SJ PD®300MW FTs8150MHZ 
TRANSISTOR PNP SI PD®300MW FT8150MHZ 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 


562 1% ,125W F TC804"100 
82,5 1% ,125W F TC800"100 
1,62K 3% ,125W F TCB0ee100 
110 1% ,125W F TCB0+"100 
383 1% ,125w F TC8040"100 


1,96K 1% ,125W F TCB0+e100 
14,7K 1% ,125W F TCB0+"100 
1,1K 1% ,125w F TC80+"100 


NOT ASSIGNED 
NOT ASSIGNED 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 


5,62k 1% .125W F TC#0+"100 
3,16K 1% ,125W F TCHO+~100 
1,96K 1% ,125W F TCe0e"100 
1,1K 1% .125W F TCa0+-100 

11K 1% ,125W F TC#0+"100 


2,87K 1% ,125W F TC80se100 
287 1% ,125W F TC8040100 

1,78K 1% ,125W F TC8O+e100 
8,25K 1% ,125W TC80+2100 
21,5K 1% ,125W TCEO0+=100 


21,5K 1% ,125W 
21,5K 1% ,125W 
21,5K 1% ,125W 
6e19K 1% o125W 
6,19K 1% ,125W 


TC80%e100 
TCs0ee100 
TC80%=100 
TC#O+=100 
TC80%"100 


51,1K 2125w 
26,1K »125W 
26,1K o125w 


TCB0+"100 
TCE0+"100 
TCE0 +2100 


NOT ASSIGNED 


RESISTOR 


1,78K .125W F TCs0+e100 


NOT ASSIGNED 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


See introduction to this section for ordering information 


17,8K 1% ,125W TC80+2100 
42,2K 1% ,125W F TC#0+"100 
16,2K 1% ,125W F TC804+=100 
383 1% ,125W F TC204"100 


1,96K 1% ,125w F TC#80+=100 
110 1% ,125W F TC80+"100 
1,62K 1% ,125W F TC80+e100 
100 1% ,125W F TC#04"e100 
Se2 1% ,125W F TC80+"100 


*Indicates factory selected value 


Replaceable Parts 


Mfr Part Number 


C4el /BoT0eb8i Ro 
C4al /BaT00S11RF 
Chal /BeT0e4 Guar 


0841026007 
0160°0168 


165420071 
1854°0071 
1853°0020 
185320020 
1853°0020 


1654°0071 
185320020 
1853=0020 
185320020 
18530020 


Chol /BoT0eS62RaF 
Chol /BeT0e82R5oF 
C4ai /8eT 001621 =F 
Cua /BaT0eliioF 
Chwl /BoT0e383ROF 


C4e{ /8eT001 96) oF 
CUm{ /BeT0eld472eF 
Cuo{/BaT0ellO0leF 


C41 /8e7025621 oF 
Cuwl/B8=T0a31619F 
C4el/BeT0=19618F 
C4al/BeT 011 019F 
C4el/Be T0011 020F 


CUol /Bal 002871 oF 
C4al/BeT09287RoF 
Cul /Bel0ol1 781 oF 
Chal /8eT008 251 mF 
Chol /BuT0e21520F 


C4a1/8eT0ee1S2=F 
C4ol/BaT0ee1 Sear 
CUel/Bal0o2i1S52aF 
MFUC1/B°T0°61914 oF 
ME UCI /8eT0%61 91 of 


Chol /BoT 00811 20F 
Cual/Bul 00264 2ef 
CUwl/BeT0e26\2eF 


Cunt /BoT 001 781 oF 


C4ol /8aT001 7820F 
C4ml/beT0ed222eF 
C4ol/BeT0al622eF 
Cool /BuT0e3B3ROF 


C4ol /BeT001 961 oF 
Chol /BeT0eli19F 
CUo{ /BaT0el 621 —F 
C4el/Be T0101 9F 
Cool s/BeT0e562ReF 


Replaceable Parts 


Reference 
Designation 
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08410#60106 


01600°0575 
016023877 
016020575 
01600571 
018001745 


018001743 
018001743 
0160084084 
018001746 
016024084 


1901-0040 
1901-0040 


185400071 
185460071 
1854e0907) 
1854e(0071 
185409071 


1855-0920 
185400071 
1854e9071 
185400071 
18S4e0071 


075720465 
0757"0461 
0757"#0442 
068321055 
0757e0458 


075700458 
075720458 
0698°3162 
2100°3109 
075720290 


075720428 
075700421 
0757e0416 
075720458 
075720442 


075720420 
210023094 
0757"°0442 
0698=3158 
0757e9444 


0757"0123 
06980083 
069803156 
0698-0083 
0757-0280 


069893155 
069893156 
0698-93158 
075720440 
069802153 


0757#0416 
075720438 
0698 e446 
0698 e3443 
075700428 


0698=3260 


182021538 
1820-2051 
1820-2051 


1826+0026 


190220680 
1902-0071 
1902=0025 


1200°0508 
1200°0507 
120020507 
120020455 


HP Part |c 
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Table 6-3. 8410B Replaceable Parts 


Mfr 


Description Code 


BOARD ASSEMBLY, AUTOMATIC CONTROL 


CAPACITOR@FXD ,047UF #©°20% SOVOC CER 
CAPACITOR@FXD 100PF +820% 200VDC CER 
CAPACITOR*FXD ,QU7UF #e20% SOVOC CER 
CAPACITOR@FXD 470PF #220% 100VDC CER 
CAPACITOR@FXD 1,5UF#"10X% 20V0C TA 


CAPACITOReFXD ,1UF#=10% 35V0C TA 
CAPACITOR=FXD ,1UF4¢*10% 35VDC TA 
CAPACITOR@FXD ,1UF #°20% SOVDC CER 
CAPACITOR@FXD 15UF#"10% 20V0C TA 
CAPACITOR@FXD ,1UF +"20% SOVDC CER 


DIODEeSWITCHING 30V SOMA 2NS D0@35 
DIODE=SWITCHING 30V SOMA 2NS DOe35 


TRANSISTOR NPN SI PD&S300MW FTS200MHZ 
TRANSISTOR NPN SI PDS300MW FTB200MHZ 
TRANSISTOR NPN SI PD®300MwW FT B200MHZ 
TRANSISTOR NPN SI PDS300MwW FT#200MHZ 
TRANSISTOR NPN $I PDS300MW FTS200MHZ 


TRANSISTOR JeFET NeCHAN DeMODE TOW18 SI 
TRANSISTOR SI POS300MW FTS200MHZ 
TRANSISTOR SI PDS300MW FTS200MHZ 
TRANSISTOR SI PD=300MW FT S200MHZ 
TRANSISTOR SI PDs300MW FTe200MHZ 


RESISTOR 100K 1% ,125wW F TCBO+e100 
RESISTOR 68,1K 1% ,125W F TC#0+e100 
RESISTOR 10K 1% ,125W F TCB0+"100 
RESISTOR 1M 5% ,25W FC TC#@800/+900 
RESISTOR 51,1K 1% ,125W F TCE0+"100 


RESISTOR S1,1K 1% ,125W F TCBO+"100 
RESISTOR 5S1,1K 1% ,125W F TCB0+e100 
RESISTOR 46,4K 1% ,125W F TCB0+"100 
RESISTOReTRMR 2k 10% C SIDESADJ 17=TRN 
RESISTOR 6,19K 4% .125W F TCeo+{00 


RESISTOR 1,62k 1X ,.12SW F TC80+"100 
RESISTOR 825 1% ,125W F TCe0+e100 
RESISTOR S11 1% ,125W F TC20+0100 
RESISTOR Si,i1K 1% ,125W F TCB0+"100 
RESISTOR 10K 1% ,125W F TCB04¢"100 


RESISTOR 750 1% ,125W F TC#04"100 
RESISTOR*TRMR 100K 10% C SIDEeADJ 17°TRN 
RESISTOR 10K 1% .125W F TCB0+"100 
RESISTOR 23,.7K 1% .125W F TC80+"100 
RESISTOR 12,.1K 1% .125W F TC80+"100 


RESISTOR 34,8K 1% ,125w F TCBO+@100 
RESISTOR 1,96K 1% ,125W F TCB0+e100 
RESISTOR 14,7K 1% ,125w F TCB80+0100 
RESISTOR 1,96K 1% ,125W F TCB0+e100 
RESISTOR 1K 1% ,125W F TC&0+"100 


RESISTOR 4,64K 1% ,125W F TC80+"100 
RESISTOR 14,7K 1% ,125W F TC#04"100 
RESISTOR 23,7K 1% ,125W F TC#0+"100 
RESISTOR 7.5K 1% ,125W F TC#0+"100 
RESISTOR 3,83K 1% .125W F TC80+"100 


RESISTOR 511 1% ,125W F TC#&040100 
RESISTOR S,11K 1% ,125W F TC80+e100 
RESISTOR 383 1% ,125W F TCB0+"100 
RESISTOR 287 1% ,125W F TC#80+"100 
RESISTOR 1,62K 1% ,125W F TC#804+"100 


RESISTOR 464K 1% ,125W F TCe04"100 


IC GATE CMOS NAND QUAD 2=INP 


COMPARATOR PRCN TO#99 


DIODE=ZNR 1N827 6,2V 5% DOW7 PDS,25w 
DIODE=ZNR 9V 5X DOe14 PD&,5w TCe+, 001% 
DIODEeZNR 10V 5X DO=7 PDB,4W TCu+, 06% 


SOCKET*IC 14°CONT DIP*SLDR 
SOCKET*IC 16=@CONT DIPeSLDOR 
SOCKETeIC 16°CONT DIP=SLOR 
SOCKET*IC 8*CONT DIP*SLDR 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 8410B/8411A 


Mfr Part Number 


08410=60106 


0160°0575 
016023677 
016020575 
016020571 
150D155x9020A2 


1500104x9035A2 
1500104x9035A2 
016024084 
1500156x9020B2 
016044084 


1901"0040 
190120040 


1654°0071 
1654°0071 
16540071 
18540071 
1654°0071 


18550020 
1654"0071 
165400071 
1854"0071 
1654e0071 


C4el /BeT001003aF 
C4e1/8eT0068) 2uF 
Chel /Be T0291 0020F 
cBi0ss 

C4el/beT0051 1 20F 


Chal /BoT0eS1120F 
Cun{ /BuT0051 1207 
C4nl /BeT 00d ed2uF 
43P202 
MF4C1/8=T0°6191 °F 


C4el/BaT0elb2l1oF 
C401 /BaT0e825ROF 
C4a{/BeT00511R9F 
Chel /BaT 02511207 
Chel /BeT001002=F 


C4al/8eT007S51 =F 
43P104 

C4={/BeT0°{002°F 
Cai /8eT0@2372°F 
C4mi/B=T0*1212eF 


075720123 

C4ai/BaT001 961 oF 
C4ol /BeT0el472aF 
C4nl /8aT0el 961 oF 
C4el/BeT001 001 oF 


Cuml/BeT0S4euloF 
CUml/BeT0S14720F 
CUml/BaT0e2s7eoF 
C4el/BeT0e7501 oF 
C4ml/BaeT0e3 B31 OF 


C4el/BeT005j {Rok 
Chel /BeT0eSiL19F 
C4a{ /BeT0eS83RaF 
Chel /BaT0e287RaF 
C4al/BeT0elb2ioF 


0698=3260 


CDGO1LAF 
1820-2051 
1820-2051 
MLM311G 


1N827 
190280071 
190200025 


1200°0508 
1200°0507 
1200°0507 
1200°0455 


Model 8410B/8411A Replaceable Parts 


Table 6-3. 8410B Replaceable Parts 


Mfr Part Number 


Description 


Reference HP Part |c Qt 
Designation | Number |0 Y 


ALO 0841026049 ASSEMBLY, WIRING INTERCONNECT BOARD 


INCLUDES ONLY XAi, CRL THRU 8B 


0841026049 


AOC! 018002292 
A10C2 01802292 


CAPACITOR@FXD 3900UF+75010% SOVDC AL 
CAPACITOR@FXD 3900UF+#75=10% SOVDC AL 
ALocz 0160-2292 CAPACITOR®FXD 3900UF*+75010% SOVDC AL 
AyOCG 018020050 CAPACITOR@FXD 4OUF*7Se10% SOVDC AL 
ALOcSs NOT ASSIGNED 


S00392U0S0AC2A 
500392U0S50AC2A 
500392U050AT2A 
30040660S500De 


A10C6 NOT ASSIGNED 

A10C7 0180200094 CAPACITOR@FXD 100UF475e10% e25VDC AL 
A10C8 018020094 CAPACITOR=FXD 100UF#7S=10X% 25VDC AL 
Ayoc9 018020374 CAPACITOReFXD {OUF+=10% 20VDC TA 
A10C10 016060374 CAPACITOR#=FXD 10UF%=10% 20V0C TA 


3001076025002 
300107G025DDe 
150D0106x902082 
150D106x90e0B2 


Wwe 


CAPACITOR@FXD 270PF +25% 300VDC MICA 
CAPACITOR®FXD 270PF +°S5X% 300VDC MICA 


DMiSF271J0300WVICR 
DM15F271J0300WVICR 


Ayocii 914020210 
A1oCi2 0140°0210 


A10CRI1 190120026 
AL0CR2 190120026 
ALOCR3 1901-0026 
ALOCRG 190120026 
ALOCRS 190120026 


DIODE=PWR RECT 200V 750MA DO=29 
DIODE*PWR RECT 200V 750MA D0e29 
DIODE=PWR RECT 200V 750MA DO0229 
DIODE=SPWR RECT 200V 750MA DO=29 
DIODE=PWR RECT 200V 750MA DO#29 


1901°0026 
190120026 
1901°0026 
1901"0026 
19010026 


Wi ww wt; 


ALOCR6 1901-0026 
ALOCR? 190120026 
ALOCRS 190120026 


DIODE=PWR RECT 200V 750MA DOe2ed 
DIODE=PWR RECT 200V 750MA DOe29 
DIODE*PWR RECT 200V 750MA D029 


1901°0026 
1901°0026 
190120026 


A10Q4 185460063 
A1002 1854-0063 
A103 185400063 
120020043 
1200°0147 


TRANSISTOR NPN QaN3055 SI TOW3 PDS115W 
TRANSISTOR NPN 2N3055 SI TO=3 PDS115W 
TRANSISTOR NPN AN30SS SI TO#3 POF115W 
INSULATOR®XSTR ALUMINUM 
INSULATOR@FLG=BSHG NYLON 


1854=0063 
1654=0063 
1854=0063 
1200°0043 
1200°0147 


Ww ONIN At wt et 


Cc 


ALOXAL 1251-21866 CONNECTOR@PC EDGE 15*CONT/ROW 2eROWS 12511866 


ALOAY 08410°6050 ASSEMBLY, POWER SUPPLY BOARD 084106050 


ALOAIC! 018022205 CAPACITOR@FXD ,33UF#=10% 35VDC TA 150D334x903SA2 
A10A1C2 DELETED 

ALOAIC3 016024300 CAPACITOR@FXD ,O47UF #80220% 100VDC CER 
A10A1C4 DELETED 

ALOAICS 018020229 CAPACITOR@FXD 33UF+=10% 10VDC TA 


CO23F101L473ZS22=COH 
150D336x9010Be 
A10A1C6 01604300 CAPACITOR|@FXD ,O47UF +80"20% 100VDC CER 


A10A1C7 DELETED 
A10A1C6 NOT ASSIGNED 


Co23F101L473ZS220CDH 


A1L0A1C9 
A10A1C10 


ALOAICi1 


ALOAICRI 
ALOAICR2 
ALOAICR3 


A10A104 
A10A1Q@ 
A10A103 
A1LOA1Q4 
AYOA1OS5 


ALOAIRI 
ALOA1R2 
ALOAIRS 
ALOAIRG 
ALOAIRS 


ALOALR6 
ALOAIR? 
ALOAYRB 
ALOA1R9 
ALOAIRIO 


ALOAIRY1 
ALOAIRI2 
ALOAIRIS 
ALOAIRGG 
ALOAIRIS 


A1LOA1R16 
ALOAIR17 
ALOA1R16 
ALOAYRY9 
ALOALR20 


0180-0291 
0180°0291 


0180-0291 


1901°0025 
190120025 
190120025 


1653-0001 
185300001 
1853-20020 
185300020 
1853-0001 


075720180 
0757-0280 
075720280 
075720442 
075720199 


0811°15S2 


0698-3155 
2100°2632 
0698=3155 


069803157 
069820084 
069803444 
075720279 
076420015 


081151662 
0698-3160 


069803162 
075720280 


CAPACITOR®FXD 
CAPACITOR@=FXD 


CAPACITOR=FXD 


DIODEeGEN PRP 
DIOOE*GEN PRP 
DIODESGEN PRP 


TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 


RESISTOR 31,6 
RESISTOR 1K 1% 
RESISTOR 1K 1% 
RESISTOR 10K 1 
RESISTOR 21,5K 


RESISTOR ,S6 5 
DELETED 


1UF+e10X% 35VDC TA 
1UF+=10% 35V0C TA 


1UF#e10% 35VDC TA 


100V¥ 200MA DOe7 
100V 200MA D0-7 
100V 200MA D0=7 


‘SI TO#39 PDS600MN 
SI TO=39 PD&600MW 
SI PD&300MW FT81S0MHZ 
SI PDE300MW FTS150MHZ 
SI TO=39 PDs600MW 


1% ,125W F TCe0se100 
.125W F TC20+0100 
.125W F TCed+~100 

% .125W F TCw0+"100 
1% .125W F TCR0¢e100 


x 2w PW TC80+"800 


RESISTOR 4.64K 1% ,125W F TCB0+0100 


RESISTOR=TRMR 
RESISTOR 4,64k 


RESISTOR 19,6K 
RESISTOR 2,15K 
RESISTOR 316 1 
RESISTOR 3,16K 
RESISTOR 560 5 


RESISTOR ,47 5 
DELETED 

RESISTOR 316K 
RESISTOR 46, 4K 
RESISTOR 1K 1% 


100 10% C SIDE*ADJ 1eTRN 
1% .125w F TCBO+=100 


1% ,125W F TC#80+"100 

1% ,125w F TC804=100 
% ,125W F TC80+"100 

1% ,125W F TCBO+"100 
% 2W MO TC#0+"200 


% 2W PW TCw0+"600 
1% e125W F TCB80+"100 


1% ,125W F TC#0+e100 
.125W F TC804+=100 


1500105x903SA2 
150D0105xX9035A2 


150D105x9035A2 


1901=0025 
19010025 
1901=0025 


1853-0001 
185320001 
1853-0020 
1865320020 
1853-0001 


0757%0180 

C4ei/8eT0@1001eF 
C4al/8eT0=1001 =F 
C4m1/8eT 001 002F 
C4el/BaT0e21S2=F 


BWH2e9/16eJ 


Chol /BeT 00464 1aF 
ETSOX101 
C401 /BaT 04641 oF 


C401 /B=T02) 962eF 
C40l/BeT0~2151 oF 
C4e1/BeT003) ORF 
C4al/BaT0a31619F 
076420015 


BWH2247/100eJ 
C4e1/8T0"31 62°F 


CUwi /BwTOwdedeoF 
C4al/BaeT0lL0019F 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 


Reference 
Designation 


A10A1R22 
AL0A1R23 
A10A1R24 
AYOALRaS 


ALOA1R26 
A10A1R27 
AL0A1R26 
A10A1R29 
ALOA1R30 


ALOAIR31 
AL0A1R32 


ALOALUI 
A10A1U2 
ALOALUS 


Ail 


AiiCi« 
A1i1Ce2 
A11C¢3 
AL1CGs 
A1L1CS 


A11C6 
ALICT7«* 
A11C8 
Aiic9 
A1iCio 


411014 
A11Ci2 
A1i1c13 
A11C14 
Ayicis 


A1iC16 
AIIC17 
A11C18 
A11C019 


ALICR1 


ALili 
AyilLe 


41104 
A11Q2 
A103 
Ay1Q4 
A1105 


A1106 


ALIRY 
A11R2 
ALIRS 
ALiRue 
ALIRS 


AL1R6 
AIR? 
AY1RB 
AYIRO 
AL1R10 


ALIRI1 
ALIRI2 
ALIRIS 
A1iRid 
ALIRYS 


ALIR16 
ALIR7 
AVIR{8 
ALIRI9 
AL1R20 


A1iR21 
A11R22 
A11R23 
Ay1R2a4 
A1iR2S 


A11R26 
A11R27 
ALIR2S 
A11R29 
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Table 6-3. 8410B Replaceable Parts 


Description 


075720280 3 
210001756 
069800083 
075720401 
0098-3631 


RESISTOR 1K 1% .125W F TC20+0100 
RESISTOReTRMR 200 S% WW SIDE#ADJ 1@TRN 
RESISTOR 1,96K 1% ,125W F T1CB040100 
RESISTOR 100 1% ,125W F TC20+e100 
RESISTOR 330 5% 2W MO TCE0+=200 


HP Part /c 
{ 


08111662 
075720280 


RESISTOR .47 SX 2w PW TCE04"e800 
RESISTOR 1K 1% ,125W F TC#0+"100 
DELETED 

RESISTOR 5,62K 1% ,125W F TCB0+"100 
RESISTOR 3,83K 1% ,125W F TC804"100 


075720200 
069803153 


075720279 
075720288 


RESISTOR 3,16K 1% ,125W F TC#0+"100 
RESISTOR 9,09K 1% 2125W F TCB0+=100 


18200196 
1820°0196 
182020196 


Ic 723 V RGLTR TO°100 
IC 723 V RGLTR TO#100 
IC 723 V RGLTR TO#100 


08410260073 ASSY, AMPLITUDE ATTEN, AMPLIFIER BOARD 


014020197 
015000121 
0160020174 
016023076 


CAPACITOR=FXD 180PF +eS5x% 300VDC MICA 
CAPACITOR@FXD .1UF +80°20% SovOC CER 
CAPACITOR@FXD ,47UF #80=20% 25VDC CER 
CAPACITOR@FXD 470PF +#865% 200V0C CER 
DELETED 


014000184 
016020939 
0150"0121 
0150"0121 
01850=#0121 


CAPACITOR@FXD B200PF +01% 100VDC MICA 
CAPACITOR@FXD UZOPF +e5% 300VDC MICA 
CAPACITOR@FXD ,1UF #80°20% SOVDC CER 
CAPACITOR@FXD ,1UF +80°20% SOVDC CER 
CAPACITOR@=FXD ,1UF +80°20% SOVDE CER 


uMmu LS oO 


01600174 
0150°01a1 
0150"0121 
0150"0121 
0180°0197 


CAPACITOR®FXD ,Y7UF #80e20% 25VDC CER 
CAPACITOR@FXD ,1UF #80°20% SOVDC CER 

CAPACITOR=FXD ,1UF +#80°20% SOVDC CER 

CAPACITOR@FXD ,1UF #80"20% SoOVOC CER 

CAPACITOR@FXD 2,2UF+e10% 20VDC TA 


ouvwiul o 


0160"2261 
0180¢0197 
016020197 
0150"0121 


CAPACITOR=FXD 15PF #e5% SOOVOC CER o+e30 
CAPACITOR@FXD 2,2UF+#10% 20VDC TA 
CAPACITOR@FXD 2,2uF+e10x% 20v0C TA 
CAPACTTOR=FXD ,1UF #80°20% SovDC CER 


Wawa 


190280049 


tT 


DIODEeZNR 6,19V 5X DO@7? PDO=,4W TCB+, 022% 


9100°2209 
914000131 


COILeMLD 37,8UH 5% Qe135 ,75DX,61LGeNOM 
COIL=MLD 10MH Sx% Q880 ,24DX,7ULGeNOM 


ul @ 


1854e0071 
185400071 
185460071 
185320012 
165520081 


TRANSISTOR NPN SI PDS300MW FT@200MHZ 
TRANSISTOR NPN SI PDB300MW FT8200MHZ 
TRANSISTOR NPN SI PD&300MW FTB200MHZ 
TRANSISTOR PNP 2N2904A SI TO0e39 PDZ600MW 
TRANSISTOR JeFET NeCHAN DeMODE SI 


Ct i ie i) 


££ 


185320020 TRANSISTOR PNP SI POm300MW FT#150MHZ 
075720279 
069803159 
075700424 
06980082 
069893440 


RESISTOR 3,16K 1% .125W F TCE04e100 
RESISTOR 26,1K 1% .125W F TC80+=100 
RESISTOR 1,1K 1% .125W F TC#0+"100 
RESISTOR 464 1% ,125W F TCB0+=100 
RESISTOR 196 1% ,125W F TCB04"100 


078720280 
0698=0083 
069603154 
0757e9442 
069620084 


RESISTOR 1K 1% ,125W F TC#0+"100 
RESISTOR 1,96K 1% ,125W F TC80+"100 
RESISTOR 4,22k 1% ,125W F TCEO+e100 
RESISTOR 10K 1% ,125W F TC#0¢=100 
RESISTOR 2,15K 1% .125W F TCe04+=100 


o0o0Cc Ow _~~_NULO 


069803153 
0698 =3440 
075720401 
075720438 
069803447 


RESISTOR 3,83K 1% ,125W F TC80+"100 
RESISTOR 196 1% ,125W F TC204¢"100 
RESISTOR 100 1% ,.125W F TC#0+"100 
RESISTOR S,11K 1% ,125w F TCBN+5100 
RESISTOR 422 1x ,125W F TCB0+e100 


fCwWwono 


075720420 
0757"0416 
0757e0416 
06983440 
069827236 


RESISTOR 750 1% ,125W F TCB0+e100 
RESISTOR S11 1% ,125W F TCB0¢"100 
RESISTOR Sit 1% ,125W F TC30+@100 
RESISTOR 196 1% ,125W F TC#0+=100 
RESISTOR 1K 1% ,OSW F TC#0+"100 


“SNNNW 


069867255 
0698e7242 
069807219 
069887219 
069807236 


RESISTOR ©,19K 1% ,0SW F TC204"100 
RESISTOR 1,78K 1% ,05W F TCw0+"100 
RESISTOR 196 1% ,0SW F TCBUs"100 
RESISTOR 196 1% ,0SW F TC20+0100 
RESISTOR 1K 1% ,05W F TC#0+=100 


NOooO USO 


069807236 
0698=7260 
069807260 
069807260 


RESISTOR 1K 1% ,0S5W F TC80+"100 

RESISTOR 10K 1% ,0SW F TCE0+"100 
RESISTOR 10K 1% ,OSW F TCH0+"100 
RESISTOR 10K 1% ,05W F TC30%"100 


~NNN 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 8410B/8411A 


Mfr Part Number 


Chol /BeT0Hl1001=F 
2100°1756 
CUel /Bat001 961 oF 
C4ol/BmTOe10leF 
0698=3631 


BWH2e47/100e) 
C4el/8eT 01001 eF 


Cuel/BeT0“Seeleor 
C4e1/8eT02383j oF 


C4el/BoT0a31 61 oF 
MF4C1/8°70°90912F 


MC1723CG 
MC1723CG 
MC1723CG 


08410260073 


OM1SFi8iJo300WVICR 
0150°012) 
0160°0174 
0160°3076 


DM20F B22FO100WVICR 
016020939 
0150°0121 
01500121 
0150°e0121 


0160"0174 
0150*01e1 
01500121 
0150°0121 
150D225x9020A2 


01602261 
1S50D225x9020A2 
150D225x9020Ae2 
01500121 


190220049 


9100°2209 
9140"0131 


165400071 
1654=0071 
18540071 
2eN290ga 
2NS24us 


185320020 


C4ol /BaT0e31 Of oF 
C4al/BuT0e2bl12eF 
C4nl/Bm TOLL 01L9F 
Cuel /B=T0"4b40eF 
C4eli/6=T09196ROF 


C4ml /BaT0@1L001 °F 
Cal /BaeT0s} 961 oF 
Chal /BoT0e4221 oF 
C4al/BaT0H1002=F 
C4e1 /BeT0e215{eF 


C4ol/Be T0831 OF 
C4al/8oT091 96ROF 
C4al/BoT0e1 01 0F 

Chal /BaT0HSI11109F 
Cuel /BoT0eh422ReF 


Cual{ /8aT0e7S{ oF 

C4e1/8=T09511ReOF 
Chel /GuTUHS1L RF 
C4al/BaT0H1 I6RoF 
C301 /87001 00196 


C301 /BaT02619j1 0G 
C301 /8eT001781 96 
C3=1/8mT001 96ROG 
C301 /beT001 96ReG 
C3el/8eT0"1001°6 


C301 /8eT09100166 
C301 /8eT0@1 00206 
C3e1/8eT0010029G 
C3e1/8eT0°10029G 


Model 8410B/8411A 


Reference 
Designation 


1 


08410-6038 


412C1 016002204 
Ayec2 016022055 
Ay2c3 016022055 
Ay2ca 014000194 
Ay2cs 014000194 


A12C6 01400194 


41ec7 0160°2055 
Ayecs 0160°2055 
41209 016022055 


A12C10 9160"2201 


Ayeci1 01602055 


Aleci2 0160°2055 
A12C13 0160-2055 
ayeci4 0160"2055 
812015 0160°2055 


016022055 


Ay2C16 


Ay2C17 01400177 
Aiecis8 0170°0066 
A12C19 0180°2127 
A12C20 0160*2055 


016022229 


AyeCat 


Ay2cRi 1901-0050 


AyeCRe 190120050 
A12CR3 190120050 
A12CR4 1901-0050 
A12CRS 0841028005 
A12CR6 

A12CR7 


A12CR8 


Ayeli 
A12L2 
Arey 


9100°0348 
9100"2516 


4y2Q4 185400073 


A202 185400073 
A1203 185400073 
Ayequ 185420073 


Ay205 08410-8003 


A12Q6 
A12Q7 


185400073 
084108001 


AL2Ry 075760280 


A12Re 075720416 
AL2R3 075720401 
Ar2ru 0757-0280 
412RS 0757-0280 


A12R6 0757"0280 


412R7 0698"0082 
A12R8 075720416 
A12R9 075720280 
412R10 075700401 


Ai2R11 0698-0083 


A1eRi2 075720400 
Aver13 0698-3156 
Aleri4 075720438 
AL2RiS 075720428 


A12R16 0698e3440 


Ay2R17 0698—e3440 
Ay2ri8 0757@0444 
AL2R19 0757-0442 
A12R20 069803153 


AveRat 


AeR22 0757-0438 
Ay2r23 075720280 
Ay2Ra4 069803153 
AL2R25 0757=0438 


A12Rr26 0757e0401 
A12R27 07570401 
A12R28 075720394 
A12R29 0757e0401 
AL2R30 0757#0280 


A12R34 075760417 
Ai2aR32 075700416 
AL2R33 0698 e342 


A12R34 075720401 


Ramer [6| ry | __Descnton 


Table 6-3. 8410B Replaceable Parts 


ASSY, TEST AGC AMPLIFIER BOARD 


CAPACITOR|eFXD 100PF ¢e5x% 300VDC MICA 
CAPACITOR®FXD ,O1UF +80e20% 100V0C CER 
CAPACITOReFXD ,O1UF +#80°20% 100VDC CER 
CAPACITOReFXD 130PF ¢@5% 300VDC MICA 
CAPACITORFXD 110PF 25% 300VDC MICA 


—e OOO 


CAPACITOR®FXD 110PF ¢=#5% 300VDC MICA 
CAPACITOR®FXD ,O1UF +80"20% 100VDC CER 
CAPACITOReFXD ,01UF +80e20% 100VDC CER 
CAPACITOR@FXD ,O1UF *80°20% 100VOC CER 
CAPACITOR@FXD SiPF *°5% 300VDC MICA 


CAPACITOR@FXD ,O1UF +80=20% 100VDC CER 
CAPACITOR=FXD ,O1UF +80°20% 100VDC CER 
CAPACITOR=FXD ,O1UF #80°20% 100V0C CER 
CAPACITOR@FXD ,O1UF #80e20% 100V0C CER 
CAPACITOR@FXD ,O1UF #80"20% 100VDC CER 


ono onono NOOO 


CAPACITOReFXD ,o1UF #80e20% 100V0C CER 
CAPACITOReFXD UOOPF #e1% 300V0C MICA 
CAPACITOR®FXD ,027UF #°10% 200VDC POLYE 
CAPACITOR®FXD ,1S5UF+e5% 35V0C TA 
CAPACITOR@=FXD ,OL1UP *+80"20% 100VDC CER 


omwoo o 


2 


CAPACITOR@FXD 3000PF #@5x% 300VOC MICA 


DIODEeSWITCHING 8OV 200MA 2NS D0=35 
DIODEeSWITCHING BOV 200MA 2NS 00235 
DIODEeSWITCHING BOV 200MA 2NS DO0=35 
DIODEeSWITCHING 80V 200MA 2NS DOe35 
DIODES: MATCHED QUAD,MATCHED Al2CR5 & 6, 
A14CR5 & 6 

DELETED 

DELETED 


COW Wi Ww 


COIL=MLD 1UH 1% O850 ,155DX,375LGeNOM 
COIL 100UH 10% ,375DX1LG=NOM 
DELETED 


TRANSISTOR NPN SI TOe72 PDS200MN 

TRANSISTOR NPN SI TO=72 PDS200MW 

TRANSISTOR NPN gI TO#72 PD=200MwW 

TRANSISTOR NPN SI TO#72 PD200MW 

TRANSISTORS: REPLACE IN PAIRS 
MATCHED TO 41405 


TRANSISTOR NPN SI TOe72 POS200MW 
TRANSISTORS$ REPLACE IN PAIRS 
MATCHED TO A1407 


RESISTOR 1K 1% ,125w F TCB0+¢e100 
RESISTOR S11 1% ,125W F TC80+=100 
RESISTOR 100 1% ,125W F TC30+0100 
RESISTOR 1K 1% ,125W F TCB0+=100 
RESISTOR 1K 1% ,125W F TC804"100 


WWonw 


RESISTOR 1K 1% ,125W F TCs0+"100 
RESISTOR Ged 1% ,1e5W F TC80+"100 
RESISTOR S11 1% ,teSw F TCE0+"100 
RESISTOR 1K 1% ,125W F TC20+"100 
RESISTOR 100 1% ,125wW F TC80+=100 


SwWnwNw 


RESISTOR 1,96K 1% ,125W F TCB0+e100 
RESISTOR 90,9 1% ,125W F TCB0+"100 

RESISTOR 14,7K 1% ,125W F TC80+=100 
RESISTOR 5,11K 1% ,125W F TCs0+9100 
RESISTOR 1,62K 1% ,125W F TC204100 


int O@D 


RESISTOR 196 1% ,125wW F TC#0¢=100 
RESISTOR 196 1% ,125W F TC#0+"100 
RESISTOR 12,1K 1% .125W F TC#0+"100 
RESISTOR 10K 1% ,125W F TC#0+"100 
RESISTOR 3,83K 1% .125W F TCBO+=100 


00o-sN 


DELETED 

RESISTOR 5,11K 1% ,125wW F TC80+2100 
RESISTOR 1K 1% ,125wW F TC80+"100 
RESISTOR 3,83K 1% ,125W F TCB0+=i00 
RESISTOR 5,11K 1% .125W F TC80+"100 


RESISTOR 100 1% ,125W F TC80+=100 
RESISTOR 100 1% ,125W F TCB0+"100 
RESISTOR 51,1 1% ,125W F TC204=100 
RESISTOR 100 1% ,125W F TC80+"100 
RESISTOR 1K 1% ,125W F TCE0+"100 


RESISTOR S62 1% ,125W F TC80+"100 
RESISTOR 511 1% ,125wW F TC#0+"100 
RESISTOR 237 1% ,125W F TC8040100 
RESISTOR 100 1% ,125W F TC80+e100 


See introduction to this section for ordering information 
*Indicates factory selected value 


Replaceable Parts 


Mfr Part Number 


08410=6038 


0160°2204 
0160°2055 
0160"2055 
DMISFiLiJO3Z00WVICR 
DMISFiL1JOSOOWVICR 


DMISFLL1IJO300WVICR 
0160-2055 
0160"2055 
0160°2055 
016072201 


0160°2055 
016022055 
016022055 
016022055 
0160°2055 


01602055 
DMiSF4O1FO300WVICR 
017020066 
150D0154x5035A2 
016022055 


0160"2229 


1901°0050 
190120050 
1901"0050 
1901"0050 
0841088005 


910020348 
6150°7 


185400073 
185420073 
185420073 
1854009073 
0841028003 


185400073 
08410=8001 


Chal /BeT0H1 001 °F 
C4wj /BeT00S] {Raf 
CUei /BuaT0ei0iaF 
CUnl/BmT0@1L001 oF 
C40l/BeT0e10018F 


C4ml /BeTO@10019F 
C4m1 /B=T0SUO40eF 
CUel /8eT0e81 [Ro 
C4al{ /BaT0H1001 oF 
Chel /BeT0ali0loF 


Cue] /8eT001 961 oF 
Cual /BeT0e90RIMF 
Chol /BeT001472aF 
C4el/BuT0eS1i ilo 
C4al/BeT0HloeloF 


CUel /B=T0°1 96ROF 
Chel /BuT001 96RaF 
C401/8=T0012120F 
C401 /8eT0910020F 
Chol /BoT0a3B310F 


C4o{/BoT0051119F 
Chol /BeT0el1001 oF 
C4oi/8eT 003831 oF 
C4ol/BoT0e5i lef 


C4el/Bel0alOior 
C4el/BeT0al Oiler 
C4al /BeTVeSIRIOF 
C4el/BeT0H1L01 oF 
C4ol /BeT0el1001oF 


C4el{/BeT0aS62RaP 
CHal /BeT0051 1 Roe 
Cun /BeT0e237RaF 
C4ol/BaT0el0loF 
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Replaceable Parts Model 8410B/841 14 


Table 6-3. 8410B Replaceable Parts 


HP Part Ic 
Number |D Qty 


917020847 
9170°e0847 


Reference 


: ; Mfr Part Number 
Designation 


56#590265/38 PARYLENE COATED 
560590265/38 PARYLENE COATED 


Description 


CORE@SHIELDING BEAD 
CORE*SHIELDING BEAD 


0841026008 ASSY820,278 MHZ OSCILLATOR BOARD 08410"6008 
0160-2055 CAPACITOReFXD ,O1UF +80220% 100VDC CER 0160°20S5 
016022055 CAPACITOR@FXD ,O1UF #80820% 100VDC CER 016082055 
016022055 CAPACITOR*FXD ,O1UF +#80820% 100VDC CER 0160e2055 
016022055 CAPACITOR=FXD ,O1UF #80°20% 100V0C CER 0160°2055 
014020199 CAPACITOR=FXD 240PF +¢=5x% 300VDC MICA OMISF24i1Jo300wVICR 
01602218 CAPACITOReFXD 1000PF +e5% 300VDC MICA 016022218 
012120105 CAPACITOR®V TRMReCER 9=35PF 200V PCeMTG 304324 9/35PF NOSSO 
016022246 CAPACITOR@FXD 3,6PF +e,25PF SOOVDC CER 0160°2246 
014020205 CAPACITOR=FXD 6aPF ¢e5x 300VDC MICA DM{SE620J0300WVICR 

A13C10 0160°2204 CAPACITOR@=FXD 100PF #e5% 300VDC MICA 0160"2204 

A13Ci1 0160°2055 CAPACITOR@FXD ,o1UF +80=20% 100VDC CER 0160°2055 

A13Ci2 016062204 CAPACITOR@FXD 100PF ¢@5X% 300VDC MICA 016082204 

A13C13 0160°¢2055 CAPACITOR=FXD ,O1UF #80°20% 100VOC CER 0160°2055 

A13¢ci4 016022055 CAPACITOR@=FXD ,O1UF #80"20% 100VDC CER 0160"2055 

A13C15 0160°2055 CAPACITOR@FXD ,O1UF +80e20% 100VDC CER 0160°2055 

Ai3Cy6 016020939 CAPACITOReFXD 4Y30PF +05% 300VDC MICA 016020939 

A13C17 016022055 CAPACITOR®FXD ,O1UF +80=20% 100VDC CER 0160°2055 

A13C18 0160°2055 CAPACITOR@FXD ,01UF +800e20% 100VDC CER 0160°2055 

A13C19 016022055 CAPACITOR@FXD ,O1UF +80"20% 100VDC CER . 0160°2055 

413C20 0160-22055 CAPACITOR=FxD ,O1UF +800e20% 100VDC CER 0160"2055 

A13Ca1 0160"2202 CAPACITOR@FXD 75PF +e5% 300V0C MICA 0160°2202 

A13CRi 191020022 DIODEeGE SV 60MA 3,5NS DOe? 1910°0022 

413CRr2 191920022 DIODEeGE SV 60MA 3,5NS DOe? 19100022 

4134 9100¢1631 COIL=MLD S6UH Sx G55 ,1550xX,375LGeNOM 9100°1631 

Ai3Le2 91400094 COIL=MLD 680NH 10% Q850 ,155Dx,375LGeNOM 9140=0094 

41301 185320034 0 TRANSISTOR PNP SI TO#i8 PDs360MW 1653°0034 

41302 185420073 9 TRANSISTOR NPN SI TO#72 PDS200MW 185400073 

A1303 1854=0073 9 TRANSISTOR NPN SI TO#72 PDZ200MW 186540073 

41304 185400073 9 TRANSISTOR NPN SI TOe72 PDs200MW 185460073 

41305 185350034 0 TRANSISTOR PNP SI TO#18 PDS360MW 185390034 

Ay3Ri 075720289 2 RESISTOR 13,3K 1% ,125W F TCB0+e100 MP UC1/B8=T0013320F 

A13R2 0698=0083 8 RESISTOR 1,96K 1% ,125W F TCZ0+=100 Cunt /BeaeT00j 961 oF 

AL3RY 069603157 3 RESISTOR 19,6K 4% ,125W F TCB0+e100 C4al /BuT 001 962=F 

Ai 3R4 075720280 3 RESISTOR 1K 1% ,125W F TCE0+e100 C4wl /BaT0e1 001 oF 

AL 3R5 075720280 3 RESISTOR 1K 1% .125wW F TCEO+¢"100 C4ei /BaT0Hl1 001 oF 

A, 3R6 0698 e340 7 RESISTOR 196 1% ,125W F TC80+0100 C4al /BuT00{ 96ReF 

A{3R7 075780279 0 RESISTOR 3,16K 1% .125W F TCEQ+e100 Chal /BwT0e31 O14 oF 

A13RB8 075720401 0 RESISTOR 100 1% ,125W F TCZ0+e100 C4el/BuT0a101=F 

A13R9 0757e0442 9 RESISTOR 10K 1% ,125W F TCs0+"100 C4ol/8eT081002sF 

A13R10 0698=3440 7 RESISTOR 196 1% ,125W F TC#0+"100 Cul /8eT 001 96ReF 

A13R11 069803153 9 RESISTOR 3,83K 1% ,125W F TCE0+e100 C4al/BeT0e3851 oF 

A13Ri12 075760438 3 RESISTOR S,11K 1% ,125W F TCB0+"100 C4el/BeT 00511 19F 

A13R13 075720401 0 RESISTOR 100 1% ,125W F TCE0+e100 C4nt/BeoT0el 01h 

A13R14 075720422 5 RESISTOR 909 1x ,125W F TC80+0100 C4al/BwT 029 V9RmF 

Ai3R15 069860083 8 RESISTOR 1,96K 1% .125W F TCB04e100 C401 /8=T001 961 oF 

AL 3R16 069803150 6 RESISTOR 2,37K 1% ,125W F TCH#0+0e100 C4al/BeT0w2s7 ior 

A1L3R17 0609863440 7 RESISTOR 196 1% ,125W F TCe0+e100 C4el/BaT0~l 96RaF 

Ai3R18 075701094 9 RESISTOR 1,47K 1% .125W F TCB0e0100 Chel /Be T0471 oF 

A13R19 075720403 2 RESISTOR 121 1% ,125W F TCB0¢e100 Cuel/Bel0el21RaF 

A13R20 0698=3440 7 RESISTOR 196 1x ,125W F TCB04¢"100 C4a1 /BaT001 9OR=F 

Ay3Raq 0698=3153 9 RESISTOR 3,83K 1% ,125W F TCey+e100 CUel /8aT 003831 oF 

A13R22 075700438 3 RESISTOR 5,11K 1% ,125W F TC2040100 Chal /BuaT0eSi1ioF 

A13R23 0757°0401 0 RESISTOR 100 1% .125W F TCB04"100 C4nj /BeT0°101=F 

Ai 3R24 06983440 7 RESISTOR 196 1% .125W F TC804=100 C4m{/BmT 091 96R=F 

A13R2a5 075720422 5 RESISTOR 909 1% .125W F TCe0+=100 CUm{ /BaT0HG0IR=F 

A13R26 069800083 8 RESISTOR 1,96K 1% ,125W F TCEO+e100 C4e1/B8e1091961 oF 

A13R27 069883150 6 RESISTOR 2,37K 1% ,125w F TCE0+e100 C4ol /BoT0e23719F 

Ai3ra8 075720279 0 RESISTOR 3,16K 1% .125W F TCE0+e100 CUel /8aT0ed{ bj oF 

A13R29 075720401 ) RESISTOR 100 1% ,125W F TC30+0100 C4el/BoT0el Ol oF 

A13R30 075720401 0 RESISTOR 100 1% ,125W F TC204¢e100 CHa /BaoT0efO{oF 

AL3XY4 1200°0191 V SOCKET@XTAL 2=eCONT HC@25/U DIPeSLDR 12000191 


A13yY1 NSR, PART OF Ab6yY} 


0841006039 


ASSy, REF, AGC AMPLIFIER BOARD 0841026039 


01602204 CAPACITOReFXD 100PF +#e5% 300V0C MICA 01602204 
0160=2055 CAPACITOR|FXD ,O1UF #805820% 100VDC CER 0160"2055 
016022055 CAPACITOR=FXD ,O1UF +80=20% 100VDC CER 0160"2055 
014000194 CAPACITOR=FXD 110PF +@5% 300VDC MICA DM15F111J0300WVICR 
0140°0194 CAPACITOR@FXD 4130PF #=SX% 300VDC MICA DM1S5F111J0300WV4CR 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A 


Reference 
Designation 


A14C10 


A4,4C41 
Ay4Ci12 
A,4C13 
Ay4ci4 
Ay4c1s 


A14C16 
Ai4C17 
A14C18 
Ay4cs9 
A14C20 


Ay 4Cal 


AL4CRI 
A14CR2 
AY4CR3 
AL4CRG 
AL4CRS 


AL4CRE 
AL4CR7T 
A1L4CRB 


AL4Ly 
Ai4L2 
AY4L3 


A,4Q4 
A1402 
A1,4Q3 
414Q4 
A14Q5 


41406 
A14Q7 


ALGRy 
Ay4Ra 
AL4R 
Ay4Ru 
AL4RS 


A, GR6 
AL4R7 
A14RB 
AL4RO 


HP Part 
Number 


014080194 
016022055 
016022055 
016022055 
0160"2150 


0160"2055 
0160°2055 
0160°2055 
0160*2055 
016022055 


0160°2055 
014020177 
017020066 
018002127 
016022055 


1901-0050 
1901-20050 
190120050 
1901-0050 


9100-0348 
9100"2516 


165400073 
185420073 
185420073 


185400073 


075720280 
0757+0416 
075720401 
0757=0280 
0757-0280 


0757=0280 
069820082 
075720416 
075720280 


ooononv wooo 


oowvoo o 


Table 6-3. 8410B Replaceable Parts 


Description 


CAPACITOReF XD 
CAPACITOR*FXD 
CAPACITOR@FxD 
CAPACITOR®FXD 
CAPACITOR|FxXD 


CAPACITOR®FXD 
CAPACITOR®@FXD 
CAPACITOR@FXD 
CAPACITOR®=FXO 
CAPACITOR®FXD 


CAPACITOR®FXD 
CAPACITOR@=FXD 
CAPACITOR®FXD 
CAPACI TOR@FXD 
CAPACITOReF XD 


DELETED 


110PF +#"5x% 300VDC MICA 
2O1UF +80220% 100VDC CER 
eO1UF #80"20x% 100VDC CER 
eO1UF #80220% 100V0C CER 
33PF ¢@5% 300V0C MICA 


eO1UF *80"20% 100VDC CER 
oO1UF +80°20% 100VDC CER 
eO1UF *80°20% 100V0C CER 
eO1UF #80°20% 100V0C CER 
eOLUF +#80"20% 100VDC CER 


eO1UF *+80°20% 100V0C CER 
GOOPF +=1% 300VDC MICA 
e027UF +#10% 200VDC POLYE 
215UF%e5% 35VD0C TA 

eOL1UF +80220% 100VDC CER 


DIODE=SWITCHING 80V 200MA 2NS 00035 


DIODE=SWITCHIN 
DIODEeSWITCHIN 
DIODEeSwITCHIN 
PART OF A1a2CRS 


PART OF A12CRS 
DELETED 
DELETED 


COILemMLD 1UH 1 
COIL 100UR 10% 
DELETED 


TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
TRANSISTOR NPN 
PART OF A1205, 


TRANSISTOR NPN 
PART OF A12Q7, 


RESISTOR 1K 1% 


G BOV 200MA 2NS D0e35 
G 80V 200MA 2NS D0=35 
G BOV 200MA 2NS 00-35 


% Q250 ,155DX,375LGeNOM 
»375DX1LGeNOM 


SI TOe72 POE200MW 
SI TO#72 PDE200MW 
SI TO#72 PDS200MW 
SI TO#72 PO2200MW 
REPLACE IN PAIRS 


SI TOe72 PDB200MW 
REPLACE IN PAIRS 


.125W F TCB0+"100 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


Sit 1% ,125W F TC#04"100 
100 1% ,125W F TC#0+e100 
1K 1% ,125W F TCB0+"100 
1K 1% ,125W F TCe0+"100 


1k 1% ,t25W F TCEO+"100 
Wou 1% ,125W F TCB04"100 
511 1% ,125W F TC804"100 
1K 1% ,125W F TC#0+"100 


Replaceable Parts 


Mfr Part Number 


OMISFis1JOSOOWVICR 
01602055 
0160°2055 
01602055 
016052150 


01602055 
0160°2055 
016072055 
0160°2055 
0160°2055 


0160*2055 
DMIiSF4O1FOS0OWVICR 
0170°0066 
1500154x503S5A2 
016022055 


19010050 
1901°0050 
1901©0050 
190120050 


910020348 
615007 


185420073 
1854°0073 
185420073 
185420073 


185400073 


C4el /BoT09{0010F 
Chol /BuT 0051 {Ro 
Chai /BeT 0H 01eF 

Cup /BaT0ef00leoF 
C4ol/BoT0L001 9 


C4ol /BaT0={ 001 oF 
C4ol /BmoT0a4b40eF 
Coal /Bo T0511 ROE 
Cal /BeoT0al00laF 


oO WN NW Wutc NW 


AY4R10 075720401 RESISTOR 100 1% .125W F TCB0+e100 Cunl/Bel0al01eF 
ALGRit 069800083 
A14Ri2 075720400 
Ay4R13 069883156 
AY4Ry4 0757=0438 
AY4GRYS 075780428 


RESISTOR 1,96K 1% ,125W F TCED+=100 
RESISTOR 90,9 1% ,125W F TC=04+e100 
RESISTOR 14,7K 1% ,125W F TCB0+"100 
RESISTOR 5,11K 1% ,125W F TC80+"100 
RESISTOR 1,62K 1% ,125W F TCB0+"100 


C401 /6eT00j 961 oF 
Chol /Bol 09 0RIOF 
Cuwl/Bel0Hl472eF 
Cowl /BeT 08111 0F 
Chol /BeT0elb6eloF 


—WwnN Ow 


AI4R16 0698-3440 
Ay4Ry7 0698 eT440 
A,4R18 075720444 
AL4R}9 075720442 
AL4R20 069603153 


RESISTOR 196 1% ,125W F TC#0+"100 
RESISTOR 196 1% ,125W F TCS0+e100 
RESISTOR 12,1K 1% ,125W F TCB0+"100 
RESISTOR 10K 1% ,125W F TCB0+e100 
RESISTOR 3,83K 1% ,125W F TC80+=100 


C4ael /BeT0ef IORHoF 
C4al /BuT00l 96RoF 
C4e{ /BeT0e{212-F 
C4ml /BeT0el{002=F 
Chol /8eT0o 3831 =F 


o0o0oK- nN 


A14Rat DELETED 

AY 4R22 075720438 RESISTOR S,11K 1% ,125W F TCB0+=100 
AL4R23 075720280 RESISTOR 1K 1% ,125W F TCS0+=100 
AL4R2U 069603153 RESISTOR 3,83K 1% ,125W F TC#0+=100 
A14R25 075720438 RESISTOR 5,11K 1% ,125W F TCwO+=100 


C4el /BeT09S1{ 11°F 
C4al /BeTI0@10019F 
C4el/BaT 05831 9F 
C4ol/BeT0eSI 11 9F 


C4wl /BoT 0101 oF 
C4al/8aT 0101 °F 
Chel /BoT0eSiIRI OF 
C4ei/BeTO“101 oF 
C4el/BaT091001 =F 


AL4R26 07570401 
AL4R27 075720401 
AL4R28 075720394 
AY4R29 075720401 
AL4R30 075720280 


RESISTOR 100 1% ,125W F TCB0+"100 
RESISTOR 100 1% ,125W F TCEO+-100 
RESISTOR 51.1 1% .125W F TCB0+"100 
RESISTOR 100 1% ,125W F TC#0%=100 
RESISTOR 1K 1% ,125W F TC80+=100 


C4al /BoT0eSb2RoF 
CUe{ /8eT 00811 Roe 
C4el/BuT0=237ROF 
Cool /BeT001 01 =F 


AL4R34 075720417 
AL4R3e2 075720416 
AL4R33 06983442 
AL4R34 0757600401 


RESISTOR S62 1% ,125W F 102042100 
RESISTOR 511 1% ,125W F TC#0+"100 
RESISTOR 237 1x ,125W F TC80+"100 
RESISTOR 100 1% ,125W F TC804"100 


56—590065/38 PARYLENE COATED 
56~—590065/38 PARYLENE COATED 


CORE*SHIELDING BEAD 
CORE*SHIELDING BEAD 


Ay471 9170-0847 
A147a 917020847 


AIS 0841026040 ASSY:AGCeDC AMPLIFIER BOARD 0841026040 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts Model 8410B/8411/ 


Table 6-3. 8410B Replaceable Parts 


ee 


Reference 


: , Mfr Part Number 
Designation 


Ai 5C1 016022055 CAPACITOReFXD ,O1UF #80"20% 100V0C CER 0160°2055 

A1iSce2 016022055 ; CAPACITOR@FXD ,O1UF +#80820% 100VDC CER 01602055 

A1SC3 016022055 9 CAPACITOR@FXD ,O1UF #80°20% 100VD0C CER 0160"2055 

A1SC4 016022055 9 CAPACITOR@FXD ,O1UF #80"20% 100VDC CER 016022055 

A1SC5 0160°2055 9 CAPACITOR*=FXD ,o1UF #80°20% 100VDC CER 0160"2055 

A1SC6 016022055 9 CAPACITOR@FXD ,O1UF #80220% 100VDC CER 016022055 

A15C7 016022218 6 CAPACITOR@FXD 1000PF #°5X 300VDC MICA 0160"2218 

A1SC8 0160°2218 6 CAPACITOR@FXD 1000PF +#5% 300VDC MICA 0160=2218 

A1S5C9 018001735 2 CAPACITOR@FXD ,22UFee10% 35VDC TA 150D224x903S5A2 

A15C10 01500121 5 CAPACITOR@FXD ,1UF #80°20% SOVDC CER 0150°0121 

A15C11 016022055 9 CAPACITOR@FXD ,O1UF +#80"20% 100VDC CER 0160°2055 

A1SCi2 01602209 5 CAPACITOR=FXD 360PF +=5% 300VDC MICA 0160"2209 

AYSC13 0150°0121 5 CAPACITOR=eFXD ,1UF #80°20% SOVDC CER 0150°0121 

AiSCi4 0150"0121 5 CAPACITOR@FXD .1UF +80=20% SOVDC CER 01500121 

Ai5C15 0160=2229 9 CAPACITOR=FXD 3000PF #°5% 300VDC MICA 0160°2229 

A15C16 0160-2228 8 CAPACITOR@FXD 2700PF #=5% 300V0C MICA 0160°2228 

A1SC17 016000136 3 CAPACITOR@FXD 2500PF +21% 300V0C MICA 0160°0136 

AYSCR1 1910°0022 8 DIODEeGE SV 60MA 3,5NS D007 1910°0022 

A1SCR2 1910°0022 8 DIODEeGE SV 60MA 3,5NS D007 1910°0022 

A1SCR3 190120033 2 DIODEeGEN PRP 180V 200MA DOe7 190120033 

A1SCR4 190120033 2 DIODEsGEN PRP 180V 200MA D0e7 1901°0033 

AISCRS 190120033 2 DIODEeGEN PRP 180V 200MA DO0e7 1901°0033 

AiSL4 91001621 6 COILsMLD 18UH 10% O375 ,155DX,375LGeNOM 9100"1621 

A1SLe2 910001638 5 COILeMLD 130UH 5x Q865 ,1550X,375LGeNOM 9100#1638 

AyS5Q1 185420073 9 TRANSISTOR NPN SI TO#72 PDE200MW 18540073 

A1S502 185300034 0 TRANSISTOR PNP SI T0918 PDa360MW 1653=0034 

41503 165400073 9 TRANSISTOR NPN SI TOe72 PDS200MW 18540073 

A1SQ4 185400475 5 TRANSISTOR@DUAL NPN PDS750MwW 185480475 
CALTERNATE REPLACEMENT IS 1854-0221) 

A15Q5 PART OF A1S5QUA AND B 

41506 1853-0009 9 TRANSISTOR PNP SI TO#18 PD#360MW 185320009 

A15Q07 165460071 7 TRANSISTOR NPN SI POB300MW FT®200MHZ 1854°0071 

41508 1853-0020 4 TRANSISTOR PNP SI PD®300MW FTE1SOMHZ 1853-0020 

Ai5R1 075700442 9 RESISTOR 10K 1% ,125W F TCB0+"100 Cowl /BnT0=1002eF 

A15R2 069603153 9 RESISTOR 3,83K 1% .125W F TC#0+=100 C4ol Bao 0eS831 OF 

A1SR3 075720438 3 RESISTOR S,11K 1% .125W F TC#0¢"100 C4al/BeT0eSi119F 

AYSRy 0757-0401 0 RESISTOR 100 1% ,125W F TC#80+"100 Chet /8eT0@1019F 

AYSRS5 075720280 3 RESISTOR 1K 1% ,125W F TCe0+"100 C4e{/8eT0"10019F 

A15R6 0757=0401 ) RESISTOR 100 1% ,125W F TCE0+=100 C4wl /BuT0el01=F 

AYSR7 069800083 8 RESISTOR 1,96K 1% .125W F TCE0+=100 C4ol /BuT001 961 oF 

A15R8 069860085 0 RESISTOR 2,61K 1% ,125wW F TC#0+"100 CHal /Bal0e2bi lok 

A1SR9 075720401 0 RESISTOR 100 1% ,125W F TCe0+e100 C4ol/BeT0al0ioF 

A1SR10 075720443 ) RESISTOR 11K 1% ,125W F TC#0+=100 C4ml/BnT0el{020F 

AYSRi1 075720288 1 RESISTOR 9,09K 1% .125W F TC#0+=100 MF OC1/8eT0°9091 oF 

A1SRi2 009863150 6 RESISTOR 2,37K 1% ,125W F TC80+e100 CUel/BmT0e23710F 

ALSRi3 075720280 3 RESISTOR 1K 1% ,125w F TCs0+"100 Cul /BeT 01001 oF 

AISRiG 075720280 3 RESISTOR 1K 1% ,125W F TC#0+e100 Cumf /BeT0H10019F 

AISRiS 075720280 3 RESISTOR 1K 1% ,125w F TCB0+e100 C4el/BeT0@1001eF 

A1SR16 0757=0443 0 RESISTOR 11K 1% ,125W F TCB0+e100 C4ml/BeT0Hl {020% 

A1SR17 069803435 0 RESISTOR 38,3 1% ,125W F TC#04e100 C4el/BeT0m38R30F 

A15R18 075720441 8 RESISTOR 8,25K 1% .125wW F TC80+"100 C4a{/BeT 028251 9F 

A1SR19 075700443 0 RESISTOR 11K 1% ,125W F TCE0+"100 Chol /BmT0e11020F 

A15R20 069803440 7 RESISTOR 196 1% ,125W F TC80+=100 C4ol/BuT001 96RoF 

AISR2ia 069893155 1 RESISTOR 4,o4K 1% ,125W F TCH0+"100 C4el/BeT0e4eul oF 

A15R22 069823160 8 RESISTOR 31,6K 1% ,125W F TCe0+-100 CUH1/BeT0e31b2eF 

A1S$Ra3 075720280 3 RESISTOR 1K 1% ,{25W F TCB0+e100 C4ml/BmT0e1001eF 

AiSRa4 075720488 3 RESISTOR 909K 1% ,125W F TC#0+"100 075720488 

A15R25 075720400 9 RESISTOR 90,9 1% ,125W F TC0%e100 C4ol/BeT0e9 (RIF 

A15R26 0698=3440 7 RESISTOR 196 1% ,125W F TC80+e100 C4ai{/Bal Nol 96ReoF 

AySRe7 075720436 ‘i RESISTOR 4,32K 1% .125W F TC80+"100 Cua /BuT 004321 0F 

A15R28 075720438 3 RESISTOR 5,11K 1% ,125W F TC80+=100 Cuel/Bul0eS1119F 

A1SR29 075720443 0 RESISTOR 11K 1% ,125W F TCB0+e100 CUnl/Bwl0ol1020F 

AL5R30 075720278 9 RESISTOR 1,78K 1% ,125W F TCH0+"100 C4ml/BmT001 781 0F 

AISR31 069803159 5 RESISTOR 26,1K 1% ,125W F TCH0+"100 C4nl /BaT0e26120F 

AISR328 0757-0461 2 RESISTOR 68,1K 1X .125W F TC804¢"100 C4nl/Be T0081 2aF 

A1SR33 075720442 9 RESISTOR 10K 1% ,125W F TC#0+=100 C4el/BaT0e10020F 

A1SR34 075720401 0 RESISTOR 100 1% ,125W F TC80+"100 C4ol/BwTOHLOL OF 

AYSR35 0757-20401 0 RESISTOR 100 1% ,125W F TC80+=100 Coal /8aT0al0laF 

A1SR36 075720401 0 RESISTOR 100 1% ,125W F TC#0+—100 C4el /BeT0el0leF 

ALSR37 075720416 7 RESISTOR S11 1% ,125W F TCR0+=100 C4ml Bol 0uS{ {Reo 

AYSR38 075700401 0 RESISTOR 100 1% ,125W F TCE0+e100 CUol/BaT0el01eF 

AiSVR1 190203171 DIODEeZNR 11V 5% DOe7 PDB, 4W TCBy, 062% 190203171 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A Replaceable Parts 


Table 6-3. 8410B Replaceable Parts 


Reference HP Part 


16 08410060062 ASSyt278 MHZ REF, AMPLIFIER BOARD 08410"60062 


A1eC1 016082227 
Ai6C2 01602227 
A,6C3 0150°0121 
A16Cu 016020291 
A,6CS 0150"0121 


CAPACITOR@FXD 2u00PF #=5x 300VDC MICA 0160°22e7 
CAPACITOReFXD 2400PF +e5x% 300VDC MICA 0160"2227 
CAPACITOR@FXD ,1UF #80"20% SOVOC CER 0150"01a1 
CAPACITOR@FXD 1UFee10% 35VDC TA 1500105x9035A2 
CAPACITOR@FXD ,1UF #80220% SOVDC CER 0150e01e1 


WwW Un 


CAPACITOR@=FXD yUF#=10% 35V0C TA 1500105X903SA2 
CAPACITOReFXD ,1UF #80°20% SOVDC CER 01500121 
CAPACITOReFXD 8200PF +-1X% 100VDC MICA OMe20FB22FO100WVIER 
CAPACITOR#FXD YPOPF +e5X% 200VDC CER 0160°3076 
CAPACITOR#FXD 430PF +@5x% 300VDC MICA 0160°0939 


A1eCe 0180°0291 
A16C7 0150°0121 
Ajece8 0140600164 
A16C9 0160-3076 
A16C10* 016020939 


fe OoWw 


CAPACITORFXD 1{UF#e10% 35VDC TA 1500105x903S5A2 
CAPACITOR@FXD 1UFee10% 35V0C TA 1500105x9035A2 
CAPACITOR@FXD {UF #=10% 35VDC TA 1500105X9035A2 
CAPACITOR@FXD 1UFe210% 35y0C TA 1500105x9035A2 
CAPACITOReFXD ,1UF #80°20% SOVDC CER 0150°0121 


Aie6Ccit 0180°0291 
AyoCi2 0180°0291 
AioCi13 0180°0291 
A1,6C14 018000291 
Ay6Ci1S5 015020121 


A16C16 0180-0291 
Ayoci7 0150"0121 


CAPACITOR@FXD {UFe=10% 35VDC TA 150D105xX903SA2 
CAPACITOR@FXD ,1UF +#80"20x% SovOC CER 0150°01e21 


@ Ui UI Gt Ut we 


ALOL1 9100=2209 COILeMLD 37,8UH 5% Q3135 .750xX,61LG=NOM 910022209 
TRANSISTOR NPN SI PDOS300MW FTS200MHZ 165450071 
TRANSISTOR NPN SI PDB300MW FTB200MHZ 185420071 
TRANSISTOR NPN SI POB®300MW FTS200MHZ 165460071 
TRANSISTOR PNP SI PO®300MW FT®150MHZ 1653-0020 
TRANSISTOR NPN SJ PD®300MW FTB200MHZ 185420071 


A1604 1854=0071 
Alege 185420071 
A16Q3 185400071 
Ayeu 1853-0020 
A16Q05 185400071 


~~ ENNIS 


ALORI 075720442 
Al6R2 075720442 
ALOR 075720442 
A1eR4 069623160 
ALORS 075720200 


RESISTOR 10K 1% ,125W F TC#0+=109 C4al/BeT 01 002=F 
RESISTOR 10K 1% ,125W F TCB0+=100 C4ml/BeT0=1002=F 
RESISTOR 10K 1% ,125W F TC80+"100 C4al/BeT0°1002=F 
RESISTOR 31,6K 1% ,125W F TC80+e100 C401 /8eT0231620F 
RESISTOR 5,62K 1% ,125W F TCE0+"100 C4wl /8eT0e56210F 


N@ODOO 


ALeRe 0696-23154 
A16R7 0698=3440 
A16OR6 069893440 
ALORO 075720400 
A16R10 069603153 


RESISTOR 4,22Kk 1% ,125W F TC#0+=100 C4ol/BeT04221 oF 
RESISTOR 196 1% ,125W F TCB0+=100 C4al/beT02196ROF 
RESISTOR 196 1% ,125W F TCe0¢e100 C401 /82T001 96ROF 
RESISTOR 90,9 1% ,125W F TCB0+=100 C4o1/BeTO@9ORG=F 
RESISTOR 3,83K 1% ,125W F TC#0+~100 C4el{/boT 003831 oF 


oonwno 


ALORI1 0757-0438 
A16R12 0757%e0401 
ALOR13« 0757°0317 
ALoRi4 069803153 
ALoR1S 075720438 


RESISTOR 5,11K 1% ,125W F TCe0+=100 C4ol/BeT0eS1119F 
RESISTOR 100 1% ,125W F TC#0+"100 C4mi/8e T0101 OF 
RESISTOR 1,33K 1% ,125W F TCB0+"100 C4ol/BeT0H1S319F 
RESISTOR 3,83K 1% ,.125W F TCe0+=100 C4ol/BeT0e3831 OF 
RESISTOR 5S,11K 1% ,125W F TC80+=100 Chal /BaT0-5111 °F 


Ww OoOnowW 


A16OR16 075720280 
AYOR7 0757e0416 
A16R186 06983440 
A16R19 069863440 
A16R20 069863440 


RESISTOR 1K 1% ,125W F TC80+"100 Cue} /BeT0210019F 
RESISTOR S11 1% ,125W F TCB0+=100 Chat /8aT0051 1 ROP 
RESISTOR 196 1% ,125W F TC804=100 C4e1/BeT001 9ORoF 
RESISTOR 196 1% ,125W F TCB80+"100 Chel /Bu 7001 96R=F 
RESISTOR 196 1% ,125W F TC#0+-100 C4al/BoT001 96ReF 


“NNN UW 


AYoR21 069803440 
AyoR22 06983440 
AL6R23 0698 =3440 
Ai6Re4 075720442 
AL6R25 0757e0442 


RESISTOR 196 1% ,125W TCB04=100 C4ol /8eT 00) 9OROF 
RESISTOR 196 1x ,125W TCB0+"100 C4al/BeT0ef 96RaF 
RESISTOR 196 1% ,125W TC#HO0+2100 C4ol/BoT00} 9ORaF 
RESISTOR 10K 1x ,125W TC804+"100 Cel /BeT0010020F 
RESISTOR 10K 1% ,125W TCB04"100 Choi /BaT0e1002=F 


o0oonn~~ 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 


Reference 
Designation 


Ai? 


Ai8& 


418C4 
A18Ca 
A18C3 


A18CRi 


ALOMP4 
A, 8Mpa 


A18Q1 


Ay,BRy 
A16Re 
ALBRY 
A18Ru 
ALarRs 


A,8R6 
A{8R7 
A{8RB 
A18R9 
Ai 8R10 


AL16R41 
A18Ri2 
ALBRY3 
418R1g 
A18R15 


A18R16 
A18R17 
416R18 
A18R19 
A18R20 


AyBRai 
A18Ree 
A,BRO3 
Ai6Re4 
A18R25S 


A18R26 
A18R27 


A18U1 
A18ua 
A18Uy 
A18u4 
A18U5 


A18U6 
A18U7 
A16U8 
A18U9 
A18uU10 


AqBUL1 
A18U12 


AYVSBVRi 
A, 8VR2 
AL8VR3 
A18VRG 


A18xut 
A18xU2 
ALBxXUS 
A1B6XU4G 
A16XU5 


A18xuU6 
A18xu7 
A18xué6 
A18xuU9 
AL18xuU10 


Ar6xult 
A1L8xu1e 


Ay9 


6-18 


08410260109 


08410-60107 


016001746 
016023466 
018001746 


190120470 


5040-6843 
5000=9043 


185400071 


0698-0082 
210003154 
075720421 
075720424 
07570421 


075720417 
069883446 
06980344 
069893440 
069653438 


075720401 
075720397 
075720394 
069B8o suzy 
069803432 


07570276 
075720416 
075720394 
075720458 
075720462 


069883450 
075700465 
075700465 
0757204658 
075720465 


075720465 
069803159 


182001534 
182021535 
182021570 
182021570 
182021540 


162021540 
182620026 
1826-0161 
162021540 
1820¢1540 


1826-0161 
182620161 


1902-0680 
190250071 
1902=3256 
190223182 


1200-20508 
1200-20508 
1200°0507 
1200°0507 
120020507 


12000507 
120020455 
120020508 
120020507 
1200°0507 


120020508 
1200-0508 


08410°60108 


“NMOOCWO wn OCW oD &NnNeoNN 


wWwinonmsn 


9 
6 
6 
6 
6 


ooodc o ownocse ooonm ~~~ Conwa Cwn oO@ wo 


oo 


Table 6-3. 8410B Replaceable Parts 


Description 


BOARD ASSEMBLY, EXTENDER 


BOARD ASSEMBLY, A/D CONVERTER 


CAPACITOR|FXD 15UF+=10% 20V0C TA 
CAPACITOR@FXD 100PF #=10% 1KVDC CER 
CAPACITOR®FXD 15UF+e10% 20V0C TA 


DIODEeHV RECT 1KV 600MA 00041 


EXTRACTOR, P,C, BOARD 
PINIP,C, BOARD EXTRACTOR 


TRANSISTOR NPN SJ] PD&300MW FT#200MHZ 


RESISTOR 464 1% .125W F TC204+=100 
RESISTOReTRMR 1K 10% C SIDESADJ 17°TRN 
RESISTOR 625 1% ,125W F TCZ0+"100 
RESISTOR 1,1K 1% ,125w F TC#0+¢"100 
RESISTOR 825 1% ,125W F TC204=100 


RESISTOR S62 1% ,125W F TC80+"100 
RESISTOR 383 1% ,125W F TC80+"100 
RESISTOR 287 2125W F TC80+0"100 
RESISTOR 196 F TC80+"100 
RESISTOR 147 F TC#0+-100 


RESISTOR 100 F TCs0¢e100 
RESISTOR 68,1 ol2Sw F TC#0+"100 
RESISTOR 51,1 1% ,125W F TCEO+=100 
RESISTOR 34,8 1% ,125W F TCw04"100 
RESISTOR 26,1 1% ,125W F TCB0%e100 


RESISTOR 61,9 1% ,125W F TC30¢"100 
RESISTOR S511 1% ,125W F TCB0+=100 
RESISTOR St,1 1% ,125W F TCS0+"100 
RESISTOR 51,1K 1% ,125W F TC20+=100 
RESISTOR 75K 1% ,125W F TC#0+e100 


RESISTOR 42,2K 4% ,125W F TCE0+=100 
RESISTOR 100K 1% ,125W F TCEO+e100 
RESISTOR 100K 1% ,125W F TCe0+e100 
RESISTOR 100K 1% ,125w F TCE0+=100 
RESISTOR 100K 1% ,125W F TC#0+"100 


RESISTOR 100K 1% ,125W F TCB04=100 
RESISTOR 26,1K 1% ,125W F TC#0+0100 


GATE CMOS NOR QUAD 2eINP 
GATE CMOS NOR TPL 3eINP 
ENCDR CMOS 8eBIT 

ENCDR CMOS 6=BIT 

LCH CMOS DeTYPE QUAD 


LCH CMOS DeTYPE QUAD 
COMPARATOR PRCN TO%99 
OP AMP GP QUAD 14eDIPe=P 
IC LCH CMOS DeTYPE QUAD 
TC LEH CMOS DeTyPE QUAD 


OP AMP GP QUAD j4eDI PoP 
OP AMP GP QUAD 14eDIPeP 


DIODEeZNR 1N827 6,2V 5% DOe7 PDE,25W 
DIODE®ZNR 9V 5% DOe14 PD®,5W TCe4,001% 

DIODE*ZNR 23,7V 5% DO-7 PDE,4W TCE+,076% 
DIODE*ZNR 12,1V 5% DO@7 PDs,4W TCe+, 064% 


SOCKET*IC 14eCONT DIPeSLDR 
SOCKETsIC 14eCONT DIPeSLDR 
SOCKET*IC 16*CONT DIP*SLDR 
SOCKET*IC 16°CONT DIP=SLDR 
SOCKET*IC 16"CONT DIPeSLDR 


SOCKET*IC 16=CONT DIP=SLDR 
SOCKETeIC 6=CONT DIP=SLDR 
SOCKET*IC 14eCONT DIP=SLDR 
SOCKET*IC 16eCONT DIPeSLDR 
SOCKET*IC 16eCONT DIP=*SLDR 


SOCKETeIC 14@CONT DIPeSLDR 
SOCKETeIC 14=CONT DIP@SLDR 


BOARD ASSEMBLY, FREQUENCY RANGE 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 8410B/8411A 


Mfr Part Number 


08410"60109 


08410860107 


1500156x9020B2 
0160e3466 
1500156x9020B2 


19010470 


5040-6843 
5000=9043 


1865400071 


C4e{s8=T0=4o40eF 
43P102 

Cul /BaT0e825RoF 
C4et/bueT0H11019F 
C4el /8uaT0e825ROF 


Chel /BaT0eSb62RaF 
C4al/BaTUe3S83ROF 
CUal/8aT0e287RoF 
C4=1/8 e101 96ReF 
C4el /BeT0L47RoF 


C4el /8eT0"101 oF 

C4e1/8eT0-68R1 oF 
Chel /8aTUH5i RL oF 
Chel /BeT0S4RBOF 


PME 5501 /BeT0@26R1 oF 


C4e1/8=T0=61 920F 
C4m1 /BmeT0eS1 IRF 
C4ei/8aT0a5j1R1 oF 
C4o1/8aT0e51120F 
Chal /8eT0e7502eF 


CUel /BaT0@ebe22eF 
CUe{/8ueT0=1003eF 
C4ol/8aT0H1003eF 
C401 /8=T0210035aF 
C4ei/BoT0=1003eF 


C4ni/BuT0—10030F 
C4a1/8=T0=26120F 


CD4OO1AF 
CO402S5AF 
MC14532CL 
MCi14S32CL 
COu0daAF 


CO404CAF 
MLM311G 
MLM324P 
CD4042AF 
CO404aaF 


MLM324P 
MLM324P 


1N627 

1902-0071 
190293256 
190293182 


1200=0508 
1200°0508 
1200°0507 
1200°0507 
12000507 


1200°0507 
1200°0455 
1200°0508 
1200°0507 
12000507 


1200°0508 
120020508 


08410"60108 


Model 8410B/8411A 


Reference 
Designation 
aye 


ALOMPA 
AL9OMP2 


A190! 
A1902 
A19Q3_ 
A1904 
A4905 


A19Q6 
A19Q7 
A1908 
A{909 
419010 


AY9Q11 
A19012 
A19013 
AY9Q14 
419015 


419016 
A19017 
A19018 
449049 
419020 


A190a14 
419022 
A19023 
4190924 
A19025 


A19Q926 
A19027 
A19028 
A19029 
A19030 


A19031 
A19Q32 
A19033 
A19034 


A19RY 
A19R2 
ALORS 
AYORY 
ALORS 


AY IRE 
AY9R7 
AOR 
AY9IRO 
AL9IRIO 


AL9RI1 
ALIRI2 
ALIRYS 
ALORIG 
AL9RIS 


ALIR16 
A19R47 
AY9RYSB 
AYORG9 
AL9R20 


AI9R21 
A1L9R22 
AY9R|3 
A19R24 
A19R25 


A19R26 
A{9IRO7 
A9R|B 
AY9R|I 
ALIR30 


A19R31 
AL9IRI2 
ALIR33 
ALIRIG 
ALORIS 


AIRY 
ALIR37 
ALIR8 
AYIRYO 
Ay9RuO 


HP Part 
Number 
018080374 


5040"6643 
50009043 


1855=0082 
1855-0082 
1855=0082 
1655-0082 
1855°0082 


1655-0020 
185520020 
1855#0020 
1855-0029 
1855-0020 


185520020 
1855=0020 
1855-0020 
1855-0020 
1855*0020 


1855=0020 
1855=0020 
185520020 
1855-0020 
1855-0020 


1855-0020 
1855-0020 
1855-0020 
1855-0020 
1855-0020 


1855-0020 
1655-0020 
1855-0020 
1855-0020 
1855-0020 


185520020 
1855-0020 
1855-0020 
1855-0020 


075720462 
0757e0462 
075720462 
075720280 
075720462 


075720462 
069803154 
075720440 
0698=3260 
0698-3260 


075720199 
0609883260 
069823260 
075720279 
069883429 


0698=3260 
0698=3260 
075720428 
075700399 
069823260 


0698-23260 
075720420 
0698 e3444 
069823260 
069823260 


075720417 
069803447 
069883260 
0698-3260 
069883444 


075700418 
069823260 
069823260 
069823443 
075760421 


0698-3260 
069823260 
0698=3440 
075721094 
0698=3260 
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Description 


Table 6-3. 8410B Replaceable Parts 


CAPACITOReFXD 10UF+e10% 20VDC TA 


EXTRACTOR, 


PIN3P,C, BOARD EXTRACTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


P.C, BOARD 


JoFET 
JeoFET 
JoFET 
JeoFET 
JeFET 


JeoFET 
J=FET 
JoFET 
JeFET 
JoFET 


J=aFET 
JoFET 
JoFET 
JeoFET 
J=FET 


JeFET 
JoFET 
JeFET 
JeoFET 
JoFET 


JaFET 
JoFET 
JeFET 
JoFET 
JeoFET 


JoFET 
JoFET 
J@FET 
JoFET 
JoFET 


JoFET 
JoFET 
JoFET 
JoFET 


PeCHAN 
PeCHAN 
PeCHAN 
PeCHAN 
PeCHAN 


N@CHAN 
NeCHAN 
NeCHAN 
NeCHAN 
NeCHAN 


NeCHAN 
NeCHRAN 
NeCHAN 
NeCHAN 
NeCHAN 


NeCHAN 
NeCHAN 
NeCHAN 
NeCHAN 
NeCHAN 


NeCHAN 
NeCHAN 
NeCHAN 
NeCHAN 
NeCHAN 


Ne CHAN 
NeCHAN 
Ne CHAN 
N@ CHAN 
N= CHAN 


Ne CHAN 
NeCHAN 
NeCHAN 
NeCHAN 


RESISTOR 75K 1% ,125w F 
RESISTOR 75K 1% ,125wW F 
RESISTOR 75K 1% ,12@5W F 
RESISTOR 1K 1% ,125W F TCBO+"100 
RESISTOR 75K 1% ,125W F TC#0+"100 


DeMODE 
D@MODE 
O=MODE 
D=MODE 
DeMODE 


DeMODE 
O=MODE 
DeMODE 
DeMODE 
DeMODE 


DeMODE 
D=MODE 
DeMODE 
D=MODE 
D=MODE 


DeMODE 
DeMODE 
DeMODE 
DeMODE 
DeMODE 


DeMODE 
DeMODE 
DeMODE 
DeMODE 
DeMODE 


DemMQDE 
DeMQDE 
DeMODE 
D=MODE 
DeMODE 


DeMODE 
D=MODE 
DeMODE 
DeMODE 


SI 
SI 
SI 
SI 
SI 


TO#18 
TOe18 
TO°18 
T0018 
TO9"18 


TO~18 
TOe18 
TO#18 
TO=18 
TOe18 


TO=18 
TO#18 
T0018 
T0018 
TO0~18 


T0018 
T0018 
T0018 
TO#18 
T0018 


T0918 
TO#18 
TO#18 
Toe1a 
TO918 


T0918 
TO=18 
TO#18 
TO=168 


TCE0+"100 
TCZ0+"100 
TC80+2100 


RESISTOR 75K 1% ,12S5W F TC#0+"100 
o125W F TC80+e100 


RESISTOR 4,22k 4% 


RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


7,5K 1% .125W F TCB0+e100 
Weak 1X .125W F TCEO+"100 
44K 1% .125W F TCB04"100 


21,5K 1% ,125w F TC#0+e100 
464k 1% .125W F TCB0+"100 
464K 1% ,125W F TEZ0¢"100 
3,16K 1% ,125W F TC#0+"100 
19,6 1% ,125W F TC80+"100 


4o4k 4y% ,125W F TCE0+"100 
GO4K 1x% ,125w F TCE0+"100 
1,62K 1% ,125w F TC30+2100 
682.5 1% .125w F TCe0+"100 
GoukK 4% ,125W F TC804"100 


U64K 1% ,125W F TC#0¢"100 
750 1% ,125W F TCa0+e100 
316 1% ,125w F TCE0+"100 
Weak 1% ,125W F TCe0+"100 
464K 1% ,125W F TC#0¢e100 


562 1% ,125w F TCEO+e100 
422 1% ,125W F TCF0+e100 
464K 1% ,125W F TC80+"100 
464K 1% ,125W F TCB0+"100 
Bie 1% ,1e5W F TCEO+"100 


619 1% ,125W F TC#0+"100 
4o4K ix ,125W F TCS04"100 
4euk 1% ,125W F TC304"100 
287 1% ,125w F TC#0+e100 
825 1% ,1e5W F TC#0+"100 


4o4k yx ,125W F TCE04"100 
GO4k 1x ,125W F TCB0+"100 
196 1% ,12e5W F TCB0+"100 

1,47K 3% ,125W F TC804+"100 
4e4k 1% ,125W F TC#0+"100 


Replaceable Parts 


Mfr Part Number 


1500106x902062 


504026843 
5000°9043 


1655°0068e2 
185520062 
1855"0082 
1855-0082 
1855=008e2 


1655=0020 
1855-0020 
18655°0020 
1855°0020 
1655°0020 


1655"0020 
1655-0020 
185520020 
185570020 
1855-0020 


1855-0020 
165520020 
18550020 
1655-0020 
1855°0020 


1855-0020 
1655-0020 
1655-0020 
185520020 
1855"0020 


1855=0020 
1855-0020 
165520020 
1855-0020 
1655°0020 


1855-0020 
1855°0020 
18550020 
1855°0020 


CUe{/8eT0e75020F 
C4el/BeT0e7S020F 
C4el/8aT0e75020F 
Chmf{/BwoT0el O01 oF 
Chal /BoT00750207F 


Cd=1/8°T0"7502"F 
C401 /BaT 02422) mF 
C4ol/BeT 007501 oF 
069823260 
069883260 


C4el/BeT0ee{S2eF 
0696=3260 

0698e3260 
C4ol/BoT0a31619F 
PME5Se1 /8eT0°19RO=F 


069883260 
069623260 
CUml /beT0elb2i oF 
C4el/BoT0a82RSeF 
069823260 


069623260 
C4el/BoT0°7S51 °F 
C4ml/BeT0e31 ORF 
069623260 
06963260 


C4el/8eT0=562ReoP 
Cue} /BeT 04 22RaF 
069883260 
06983260 
C4el/BeT 0031 b6RoF 


CUel/BaT0ub{ GROFF 
069853260 
0698=3260 
C4el/BeT0e287R=F 
Cool /BmT0e825RoF 


069883260 
069823260 
C4ol /BeT 0) 96ReF 
Chol /BuoT001 471 oF 
06983260 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts Model 8410B/8411A 


Table 6-3. 8410B Replaceable Parts 


Reference 


Description Mfr Part Number 


Designation 
1¥R 69503 RESISTOR 464K 1% ,125W F TCBO+=100 0698=3260 
0698834386 RESISTOR 147 1% ,125W F TC#0e"100 C4al/BaT0eL47ReoF 
0698=0083 RESISTOR 1,96K 1% ,125W F TCRe0+e100 C41 /8e TOL 961 OF 
069823260 RESISTOR 464k 1% ,125W F TCB0+"100 0698=3260 
AL9RUS 0698=3260 RESISTOR 464K 41% ,125W F TCB0+"100 0698=3260 


ALIRUS 075720402 1 RESISTOR 110 1% ,125W F TC#O0+=100 C4al/BoT0eliieF 

ALORU7 0698-3152 8 RESISTOR 3,48K 1% ,125W F TCs04=100 C4al/BuT 093481 oF 
AL9RUB 069823260 9 RESISTOR 464k 1% ,125W F TC#0+"100 06983260 

AL9R49 0698-3260 9 RESISTOR 464K 1% ,125W F TCe0+=100 0698=3260 

A19R50 075720398 4 RESISTOR 75 1% ,125W F TCe0¢=100 C4ml/BeT0e75R0OF 
AYORS1 075720200 7 RESISTOR 5,62K 1% ,125W F TC80e=100 C4ef /BuoT0eSb2i oF 
AL9RS2 069883260 9 RESISTOR 464K 1% ,125W F TCB0+"100 0696=3260 

ALORS 069823260 9 RESISTOR 464k 1% ,125W F TCB0+0100 069823260 

ALIRSY 075720395 1 RESISTOR 56.2 1% ,125W F TC8040100 C4ol/BeT0eSb6R2=F 
ALORSS 0698=3260 9 RESISTOR 464K 1% ,125W F TCB0+"100 06983260 


AL9RS6 075700438 3 RESISTOR 5,11K 1% ,125W F TC8040100 CUwl/BeT0eSi lief 
A19R57 069803260 9 RESISTOR Gouk 1% ,125W F TCB04+e100 069883260 
AL9RSB 069883260 9 RESISTOR 464K 1% ,125W F TC#04"100 0698=3260 
ALIRSD 069653435 0 RESISTOR 38,3 1% ,125W F TC80+e100 C4mi /BaT Oe S8R30F 
AL9RG0 075720439 4 RESISTOR 6,81K 1% ,125W F TC#0+e100 C4ml /BaT026811 oF 


A19Re1 069823260 9 RESISTOR 464K 1% ,125W F TC#0+e100 0698=3260 

A19R62 0698=3260 9 RESISTOR 464K 1% ,125W F TCE0+"100 0698=3260 

AL9R6S 0696=3431 6 RESISTOR 23.7 1% ,125W F TC80¢"100 PMESS@1 /8eT0°23R7 OF 
A1{9Ro4 075700288 1 RESISTOR 9,09K 1% ,125w F TC#0+"100 MF UCL /Be 7089091 oF 
AY9RES 069883156 2 RESISTOR 14,7K 1% ,125W F TCE0+e100 Chel /BaT 00147 20F 
A198) 310121273 0 SWITCHeSL DPDTSUBMIN 2A 120VAC PE 3101°1273 

A19UL 18201526 8 IC DCDR CMOS BCDeT0sDEC YeT0uei el INE MC14028CL 

A19U2 182001526 8 IC DECOR CMOS BCDeT0sDEC Yel0uj OeLINE MC14028CL 

AL9US 1820°1535 9 IC GATE CMOS NOR TPL 3=INP CO40eSAF 

AL9VRI 190203193 3 DIODEsZNR 13,3V 5X DOe7? PDE, 4w TlB+, 059% 1902=3193 

A19xU1 12000507 9 SOCKET=IC 16@CONT DJ PeSLOR 12000507 

A19xuU2 120020507 9 SOCKET=IC 16*CONT DIP@=SLDR 1200°0507 

AL9XU3 1200°0508 0 SOCKET=IC 14eCONT DIP=SLOR 1200°0508 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A Replaceable Parts 


Table 6-3. 8410B Replaceable Parts 


Mfr Part Number 


Description 


Reference HP Part |c Ot 
Designation | Number |>| ~¥ 


316020088 


CHASSIS PARTS 


FANeTBAX 35@CFM 115V 50/60°HZ 1,665eTHK 3160°0088 
DELETED 
DELETED 
CAPACITOReSTDOFF SOOOPF +80 =20% 200V 
CAPACITOR*FDTHRU SOOOPF +80 ©20% 200V 
CAPACITOR®STDOFF SOO0PF +80 =20% 200V 


0160"2438 
016022437 
0160°2438 


0160°2438 
016002437 
0160°2436 


016002437 
0160"2438 
0160°2437 
0160°2438 
016022437 


CAPACITOR*FDTHRU SOOOPF +80 =20% 200V 
CAPACITOR=STDOFF SOOOPF #80 =©20% 200V 
CAPACITOR®FDTHRU SOO0PF #80 =20% 200V 
CAPACITOR@=STDOFF SQ00PF +80 20% 200V 
CAPACITOR@FDTHRU SOOOPF +80 =20% 200V 


0160°2437 
016002438 
0160°2437 
016052438 
01602437 


016002438 
016022437 
016022438 
016002437 
016002438 


CAPACITOR=STDOFF SOOOPF +80 ©20% 200V 
CAPACITOR@FDTHRU SOOOPF #80 ©20% 200V 
CAPACITOR=STDOFF SOOOPF +80 ©20% 200V 
CAPACITOReFDTHRU SOOOPF +80 #20% 200V 
CAPACITOReSTDOFF SQ00PF +80 =20% 200V 


0160¢2438 
0160°2437 
0160"2438 
016022437 
0160°2438 


0160°2437 
0160=2438 
0160°2437 
016082438 
016002437 


CAPACITOReFDTHRU SOOOPF +80 =20x% 200V 
CAPACITOR@STDOFF SOOOPF #80 ©20% 200V 
CAPACITOR@FOTHRY SOOOPF #80 =20% 200V 
CAPACITOR@STDOFF SOOOPF +80 =20% 200V 
CAPACITOR=FDTHRU SOOOPF +80 =20% 200V 


0160°2437 
0160¢2438 
016022437 
0160"2438 
016022437 


016022438 
016022437 
016092436 
0160°2437 


CAPACTTOR=STDOFF SOOOPF +80 =20X% 200¥ 
CAPACITOR=FDTHRU SOOOPF #80 ©20% 200V 
CAPACITOR=FDTHRU 10PF 20% 200V CER 

CAPACITOR@FOTHRU 5000PF +80 ©20% 200V 


0160°2438 
016022437 
0160°2436 
0160°2437 


0160°2436 


016002436 
016022436 
0160"2436 
016002436 


CAPACITOR=FDTHRU 


CAPACITOR@FDTHRU 
CAPACITOR=FOTHRU 
CAPACITOR*FDTHRU 
CAPACITOR=FDTHRU 


10PF 20% 200V CER 


10PF 20% 200V CER 
10PF 20% 200V CER 
10PF 20% 200V CER 
10PF 20% 200V CER 


016072436 


0160°2436 
0160°2436 
0160°2436 
016062436 


016002437 CAPACITOR@FDTHRU SOOOPF #80 -20% 200V 01602437 


DELETED 


0140°0177 CAPACITOR@=FXD 4O0PF ¢eix% 300VDC MICA OMISF4O1FOS00WVICR 


0160#2199 
016022200 
0180"0116 


0180"0116 
0180"0116 
0180"0116 


CAPACITOReF XD 
CAPACITOR=FXD 
CAPACITOR@FXD 


CAPACITOR@FXD 
CAPACITOReF XD 
CAPACITTOReFxXD 


SOPF 25% 300V0C 
GEPF 25% 300VDC 
6,8UF+=10% 35VvDC 


6, 8UF¢=10% 35V0C 
6,8UF+210% 35V0C 
6,8UF+e10% 35V0C 


016052199 
01602200 
1500685x90358e2 


1500685x903582 
1500685X90356e2 
1800685x9035B2 


0160=2436 
0160-2438 


CAPACITTOReFDTHRU 10PF 20% 200V 
CAPACITOR=STDOFF SOOOPF +80 =20% 200V 


016062436 
01602438 


CAPACITOR=FDTHRY 10PF 20% 200V CER 
CAPACITOR=FOTHRU 10PF 20% 200v CER 
CAPACITOR=FOTHRY 10PF 20% 200V CER 
CAPACITOR®FDTHRU LOPF 20% 200V CER 
CAPACITOReFDTHRU 10PF 20% 200V CER 


0160°2436 
016022436 
0160"2436 
0160"2436 
016022436 


016082436 
0160°2436 
016022436 
01002436 
0160°2436 


0160°0939 
016023333 
016023333 


016020939 
016023333 
016023333 


CAPACTTOR@FXD G30PF +e5%300VDC MICA 
CAPACITOR©FXD SOQOOPF ¢=220% 2S0VAC(RMS) 
CAPACITOR=FXD SOOOPF #220% 250VAC(RMS) 


2140"0244 LAMPeGLOW A1H 135/105VDC 1,2MA Te2QeBULB Air 


036021031 TERMINAL, STUD FXDeTUR INTeTHD=MTG 0360°1031 

FUSE ,8A 250V SLO@BLO 1,25X,25 UL IEC 
(FOR 230V OPERATION) 

FUSE 1,54 250V SLO=BLO 1,25X,25 UL IEC 


(FOR 115V OPERATION) 


2110°0336 211020336 


2110°0304 2110°0304 


LINE POWER MODULE 
(RECOMMENDED REPLACEMENT) 


09600444 096020444 


BODYsRECEPTACLE 502023257 
CONTACT=CONN MALE CRP 125191389 
INS@=CONN,MS=M,COAX JACK ASSY RMDXKe} 

INSULATOR 50600226 
NUT&KNURLED 502023259 
NUT SHEX 502023258 


502023257 
125121359 
125101357 
5060°0226 
502023259 
502023258 


VFN owe 


0841002029 
1250°0102 
1250°0102 
1250-0083 
1250°0829 


08410=°2029 
125020102 
125020102 
1250°0983 
1250°0829 


CONNECTOR, FEMALE MOD 

CONNECTOReRF BNC FEM SGL®HOLE@=FR SO0*0HM 
CONNECTOR®RF BNC FEM SGLeHOLE®FR S0°0HM 
CONNECTOReRF BNC FEM SGL*HOLE®FR 50=0HM 
CONNECTOR®RF SMC M SGLeHOLE®FR S0°0KM 


we Nu 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts Model 8410B/8411/ 


Table 6-3. 8410B Replaceable Parts 


Reference HP Part 
Designation Number 


1250-0829 
125020829 
125020829 
1250-20829 
125020829 


Description Mfr Part Number 


CONNECTOReRF SMC SGLeHOLE=FR S0e0HM 26480 1250°0829 
CONNECTOR=RF SMC SGLeHOLE*FR SO0*°0HM 28480 125020629 
CONNECTOR®RF SMC SGL*HOLE*FR SO°0HM 28480 1250°0829 
CONNECTOReRF SMC SGL=HOLE*FR S0°0KM 26480 1250°0829 
CONNECTOR®RF SMC SGL*HOLE*FR 50°0HM 28480 125020829 


CONNECTOReRF SMC SGLeHOLE*FR S0e0HM 28480 125020829 
CONNECTOR@RF SMC SGLeHOLEeFR S0°0KM 28480 1250°0829 
DELETED 

CONNECTOR@=RF BNC FEM SGL®HOLE®FR SO0°0HM 28480 125020083 
CONNECTOR®RF BNC FEM SGL*HOLE®FR S0°0HKM 28480 1250"0102 


1250-0829 
125020829 


125020083 
125020102 


125120143 
1510-0087 
0340°0719 


CONNECTOR 14@PIN F MICRO RIBBON 28480 125100143 
BINDING POST: GREY 28480 1510-0087 
INSULATOR®BDG POST ABS JADE®*GRA 28480 0340°0719 


COIL=MLD 10UH 10% Q255 ,1550x,375LGeNOM 28480 914060114 
COIL*=MLD 10UH 10% Q855 ,1550xX,375LGeNOM 26480 914000114 
COIL=MLD 10UH 10% Q355 ,1550X,375LGeNOM 28480 9140"0114 
COTL*MLD 10UH 10% Qe855 ,155DX,375LGeNOM 28480 9140"0114 
COIL@=MLD 10UH 10% Ge55 ,1550X,375LG2NOM 28480 9140e011s 


914000114 
914020114 
91400¢0114 
914020114 
9140"0114 


91400114 
914060114 
914020114 
914020114 
914920114 


COIL*MLD 10UH 10% 0855 ,155DxX,375LG=NOM 28480 9140°0114 
COIL=MLD 10UH 10% Q855 ,155DX,37SLG=NOM 26480 914000114 
COTL=MLD 10UH 10% Qe5S ,155DX,375LG=NOM 28480 914000114 
COIL*=MLD 10UH 10% G855 ,1550X,375LGeNOM 26480 91ddeediia 
COITLeMLD 10UH 10% QaS5 ,155D0X,375LGeN0M 28480 91d0e0114 


910022230 
9149-0098 
9100°2249 


COIL*MLD 1S50NH 3% Q850 ,1560X,375LGeNOM 28480 9100°2230 
COIL®MLD 2,2UH 10% Q533 ,1550X,375LGeNOM 28480 9140°0098 
COIL*MLD 150NH 10% Q@834 ,095D0X,2S5LGeNOM 28480 9100°2249 


1120°1279 METERtO0*1 MA 28480 1120°1279 


125160160 CONNECTORePC EDGE 1S*CONT/ROW 1@ROW 28460 1251°0160 
185400063 
120020043 
1854-0063 
12000043 


TRANSISTOR NPN 2N3055 SI TOe3 PDe115W 28480 165420063 
INSULATOR=XSTR ALUMINUM 28480 120020043 
TRANSISTOR NPN 2@N305S SI TO=3 POSIISW 28480 1654e0063 
INSULATOR®XSTR ALUMINUM 28480 1200°0043 


RESISTOReVAR CONTROL CCP 250 10% LIN 28480 2100°0079 
RESTSTOR@VAR DUAL 100°10%eCC 1kKel0%eCC 26480 210002458 
RESISTOR 46,4K 1% ,125W F TCE0+@100 24546 Chel /BoT0ekbueaF 
RESISTOR 20 5% SW PW TCB0+=20 28480 0813=0040 
RESISTOR 75K 1% ,125W F TC®0+"100 24546 CUol/BeT0e7S020F 


210020079 
210022458 
069603162 
081320040 
07570462 
310121957 SWITCH=PB DPSTeNO ALTNG 10,S5A 250VAC 28480 310121957 
DELETED 


910003812 TRANSFORMERePOWER PRIs 115/240V3 SECs 14 28480 91003812 


036020014 BARRIER BLOCK 2eTERM GA{ PHEN ,75eINeoL 28480 036020014 


190221227 
1200=0080 


OIODEsZNR 1N2972B8 8,25V 5% D094 PDB1ONW 28480 1902e1227 
INSULATOReDIO ALUMINUM HDeANDZ 284680 1200°0080 


08410=6022 
1250-0888 
08410°6017 
125020888 
08410«6023 
1250-0888 


CABLE ASSEMBLY, REFERENCE 26480 08410"6022 
CONNECTOR®RF SMC FEM UNMTD S0*0HKM 28480 ; 125020888 
CABLE ASSEMBLY, 20 MHZ IF 28480 0841026017 
CONNECTOR®RF SMC FEM UNMTD S0°QHM 28480 1250°0888 
CABLE ASSEMBLY, TEST 28480 08410926023 
CONNECTOR*RF SMC FEM UNMTD 50°0HM 28480 1250°0888 


eoerwercec 


0841026020 
1250-0888 
08410-6025 
1250-0888 
08410-6019 
1250-0887 
08410°6024 
125020888 
8120-1348 
0841096021 
1250-0888 


CABLE ASSEMBLY, PHASE 28480 08410°6020 
CONNECTOR®RF SMC FEM UNMTD 50©0HM 28480 1250°0888 
CABLE ASSEMBLY, AMPL VERNIER CIN) 28480 08410-6025 
CONNECTOR-RF SMC FEM UNMTD 50-OHM 26480 1250-0888 
CABLE ASSEMBLY, AMPLITUDE 28480 08410-6019 
CONNECTOR-RF SMC FEM UNMTD 50-OHM 28480 1250-0887 
CABLE ASSEMBLY, vTO 28480 08410"6024 
CONNECTOReRF SMC FEM UNMTD S0e0HM 28480 1250°0888 
CABLE ASSY 18AWG 3eCNDCT BLKeJKT 28480 812001348 
CABLE ASSEMBLY, REFERENCE (278 KHZ) 26480 0841066021 
CONNECTOR®RF SMC FEM UNMTD 50=0HM 28480 125020888 


SwWcermwijFfoerso 


08410-6026 
1250-20892 
08410"6035 
0841060068 
0841060059 


CABLE ASSEMBLY, ATTENUATOR 28480 08410"6026 
CONNECTOReRF SMC M UNMTD 50e0HM 28480 1250°0892 
CABLE ASSEMBLY, POWER SUPPLY 28480 08410°6035 
CABLE ASSEMBLY, TEST AMPLIFIER 26480 08410=60068 
CABLE ASSEMBLY, GREY=YELLOW 28480 08410"60089 


08410=60069 
0841060071 
08410260072 


CABLE ASSEMBLY, REF@REF CHAN OUTPUT 28480 08410260069 
CABLE ASSEMBLY, TEST CHAN OUTPUTeJ2 28480 08410=60071 
CABLE ASSEMBLY, REF CHAN OUTPUT eJa 28480 08410-60072 


owuuw wee of 


NOT ASSIGNED 
NOT ASSIGNED 
CONNECTOR®PC EDGE 15eCONT/ROW 1eROW 28480 1251-0160 
CONNECTOR@PC EDGE 15eCONT/ROW 1 ROW 28480 125120160 
CONNECTOR=PC EDGE 1S5eCONT/ROW 1 ROW 28480 125120160 


125120160 
125120160 
1251-0160 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A Replaceable Parts 


Table 6-3. 8410B Replaceable Parts 


Reference HP Part 
Designation p| Qty Description 


Mfr Part Number 


125120160 
125120160 
1251-0160 
1251-°2261 
125120160 


125120160 
1251-0160 
12510160 
125120160 
125120160 


125121190 
125121190 
125121190 


08410061024 
0841026032 
08410961032 
0841060067 
0841020004 


08410200060 
08410200059 
0841020011 
08410e0012 
0841020013 


037020103 
037020363 
037020103 
037020114 
5040°¢0170 


08410°00058 
0841020033 
0841000310 
0841022036 


NUN ~ ~S 


Wun ~~ NNN 


cw Ow Do on Nao OoOWwWEeEWS 


Due oo 


CONNECTORePC EDGE 1SeCONT/ROW 
CONNECTOR=PC EDGE 15eCONT/ROW 
CONNECTOR@PC EDGE 15eCONT/ROW 
CONNECTOR@=PC EDGE 15°CONT/ROW 
CONNECTOR@PC EDGE 15°CONT/ROW 


CONNECTOR@PC EDGE 15eCONT/ROW 
CONNECTORePC EDGE 15°CONT/ROW 
CONNECTOR@PC EDGE 15=CONT/ROW 
CONNECTOR@PC EDGE 1S5°CONT/ROW 
CONNECTOR@PC EDGE 15=CONT/ROW 


CONNECTOR=PC EDGE 12eCONT/ROW 
CONNECTOR@PC EDGE 12=eCONT/ROW 
CONNECTOR@PC EDGE i2=eCONT/ROW 


MISCELLANEOUS PARTS 


CABLE ASSYSSERVICE(LT, GREY)OPT H26/x95 
CABLE ASSYSSERVICE(LT, GREY)JOPT X95 
CABLE ASSY!SSERVICE(JADE GREY)OPT H26/8TD 
CABLE ASSYISERVICE(JADE GREY)STD 

COVER, FXD HOUSING BOARD 


COVER, MOVABLE HOUSING BOARD 
COVER, FXD HOUSING CONNECTOR 
COVER, MOVABLE HOUSING CONNECTOR 
DIAL, 0#=9 DB 

DIAL», O=60 DB 


KNOBIBLK W/ARROW 5/8" OD 1/4" SHAFT 
KNOBeRNDSBLKtFOR ,250SHFT3,7500sC*BORED 
KNOBSBLK W/ARROw 5/8" OD 1/4" SHAFT 
KNOBeBASE LRD ,125eINeID 

GUIDESPLUG2IN PC BOARD 


KNOB, BLACK 374" W/DIAL 

FILTER 

FRAME, FILTER 

HEAT SINK», POWER SUPPLY TRANSISTOR 


1251°0160 
125120160 
125120160 
125i°2261 
125120160 


125120160 
1251°0160 
1251°0160 
1251=0160 
12510160 


125121190 
125121190 
128121190 


08410°61024 
08410"60352 
08410261032 
08410260067 
08410"0004 


08410200060 
08410200059 
08410"0011 
0841020012 
0841020013 


0370=0103 
037020363 
037020103 
0370°0114 
5040"0170 


08410200058 
0841020033 
08410=00310 
0841002036 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 


Reference 
Designation 


6-24 


non 


506020267 
2370-0013 


08410°00056 
251020046 
251920103 
0841020028 
251020103 
219020073 
230020194 
242020001 


084100029 
305020083 
251020099 
219020009 
506028735 
255020013 
219020073 


5060-0222 
506020232 
$000°0052 
5000¢8719 
237020020 


50600-0268 
2300°0013 
149020030 
506020767 
5060874} 


08410200044 
236020066 


5000°8717 
237020020 


08410°2034 


NEN ENW OT WMWowoovwoe Ne 


—— OWE 


wwooeuvw 


co 


COVER ASSYITOP(OLIVE GRAY) 
SCREW SST FLAT HD PHL DR 6-32X3/8 


PANEL, REAR (FAN SIDE) 

SCREWeMACH Be32 ,375SeINoLG B2 DEG 
SCREWeMACH 8e32 ,375eINolLG PANeHDePOZI 
PANEL, REAR, PLUGeIN SIDE 

SCREWeMACH B8e32 ,375"INeLG PAN@HD@POZI 
WASHER®LK HLCL NO, 8 ,168eIN@ID 
SCREWeMACH 6032 ,312eINeLG 100 DEG 
NUTSHEXeW/LKWR be32eTHD 109 eT NoTHK 


COVER, REAR PANEL 

WASHER®FL NM NO, 12 ,25eINeID ,SeINeOD 
SCREWeMACH Be32 ,25@INeLG PANeHDePOZI] 
WASHEReLK INTL T NO, 8 ,168eINeoID 
RETAINER HANOLE ASSYSOLIVE GRAY 
SCREWeMACH Ba32 , 312° INeLG PANeHDePHL 
WASHEReLK HLCL NO, 8 ,168eINeID 


HANOLE ASSY8SH SIDE 

FRAME ASSysMODIFIED 

PLATESFLUTED ALUMINUM 

COVERSSIDE 7 X 16(OLIVE GRAY) 
SCREWeMACH 6°32 ,188eINeLG 100 DEG 


COVER, BOTTOM, OLIVE GREY 

SCREWeMACH 6032 1eINeLG RD@HDeSLT 
TILT STAND 3eINow 13,75°IN=04eLG SST 
FOOT ASSYSFM 

KITsRACK MOUNT (GRAY) 


DECK, SLIDING (OLIVE GREY) 
SCREWeMACH 6032 ,25°IN@LG 82 DEG 
PANEL ASSY! FRONT, SEE FIG. 3e13, 
COVERSSIDEC(OLIVE GRAY) 

SCREWeMACH 6032 ,188eINeLG 100 DEG 


LEFT FRAME ASSY, MOD 7 xX 16 FM 


Figure 6-1. Model 8410B Cabinet Parts 


Model 8410B/8411A 


Mfr Part Number 


50600267 
2370-0013 


08410200056 

ORDER By DESCRIPTION 
ORDER By DESCRIPTION 
0841000028 

ORDER BY DESCRIPTION 
219020073 

ORDER BY DESCRIPTION 
ORDER By DESCRIPTION 


0841020029 

305020083 

ORDER BY DESCRIPTION 
219020009 

5$060°8735 

ORDER BY DESCRIPTION 
219020073 


S060*022e 
S$060°0232 
$000200S2 
500028719 
ORDER BY DESCRIPTION 


506020268 
ORDER BY DESCRIPTION 
149020030 
5060°0767 
5060°8741 


08410"00044 
ORDER BY DESCRIPTION 


5000°8717 
ORDER BY DESCRIPTION 


0841092034 


Model 8410B/8411A 


Reference 


Designation 


HP Part 
Number 


712001254 
712024476 


5020-3281 
08410"00061 
0841022023 
237020001 
08410"2021 
237020003 
059020305 


08410"2022 
237020003 
959020305 
08410=20052 
2530°0011 


08410220054 
221020004 
502007977 
08410220053 
2530-0011 
253020013 


502027978 


Cc 
D 


od 


cn ooo ooomonec& 


NOWWW & 
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Qty 


Figure 6-2. Model 8410B Front Panel 


Description 


FIGURE 622. MODEL 84108 FRONT PANEL 


NAMEPLATE ,312eTNeWD ,S4eIN@LG AL 
PLATE, IDENTIFICATION 


TRIM, NAMEPLATE 

PANEL, FRONT (MINT GREY) 

SUB=ePANEL, FRONT 

SCREWeMACH 6632 ,25eIN@LG 82 DEG 
BRACKET, FRONT PANEL MTG (BOTTOM) 
SCREW=MACH 6232 ,S"INeLG 82 DEG 
NUTeHEXOW/LKWR be32°THD ,094eINoTHK 


BRACKET, FRONT PANEL MTG, (TOP) 
SCREWeMACH 62°32 ,SeINeLG 82 DEG 
NUT@CHEXeW/LKWR be32°THD ,094eINoTHK 
FRAME, UPPER (MINT GREY) 

SCREWeMACH B=32 ,37S°IN@LG 82 DEG 


DIVIDER® FRAME SUPPORT (MINT GREY) 
SCREWeMACH Ued0 ,S5eJINeLG 82 DEG 
TRIM, UPPER FRAME (MINT GREY) 
FRAME, LOWER (MINT GREY) 
SCREWeMACH Be32 ,37S5@IN@LG 82 DEG 
SCREWeMACH Be32 ,625"IN@LG 82 DEG 


TRIM, LOWER FRAME (MINT GREY) 


Replaceable Parts 


Mfr Part Number 


7T120¢1254 
712024476 


$020°3281 
08410200061 
084102023 

ORDER BY DESCRIPTION 
08410"2021 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


08410e2022 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
0841020082 
ORDER BY DESCRIPTION 


084105e20054 

ORDER BY DESCRIPTION 
$020°7977 
08410°20053 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 


$020°7978 
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Replaceable Parts Model 8410B/8411A 


( ye) sa 


Reference HP Part |c pa. Mfr 


FIGURE 683, 8410B EXTRACTOReRETAINER PTS 


S020¢3286 9 i EXTRACTOR 28480 S020°3286 
502023287 0 1 PIN, PIVOT 28480 5020°3287 
0841082027 0 1 PIN, STOP 28480 0841082027 
$020=3266 5 4 GUIDE, PLUGeIN 28480 50203266 
23600°0049 3 2 SCREWeMACH 6032 ,16BeINeLG 82 DEG 00000 ORDER BY DESCRIPTION 
5040e03o1 7 1 LOCK, EXTRACTOR, MINT GREY 28480 S040°0361 
2360020049 3 SCREWeMACH 6232 ,188"INeLG 82 DEG 00000 ORDER BY DESCRIPTION 


Figure 6-3. 8410B Extractor-Retainer Parts 
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Model 8410B/8411A 


Table 6-4. 8411A Replaceable Parts 


HP Part jc 


Reference 
Number |D Qty 


Designation 


Al CPREFIX 1824A 08411-80010] 9 
AND ABOVE) 08411-80012] 1 

Al COPT.018,1824A 08411-80005 |} 2 
AND ABOVE) 08411-80007 | 4 

Al CPREFIX 1726A 08411-80003 | 0 
AND BELOW) 5080-0245 0 

Al COPT.018,1726A 08411-80102 | 0 
AND BELOW) 5081-8123 1 

A1CR1 

A1CR2 

Aldl 

AlJd2 

A1MP1 1250-0907 

A1R1 

A1R2 

A1R3 

A2 (PREFIX 1824A 08411-80011] 0 
AND ABOVE ) 08411-80013] 2 

A2 COPT.018,1824A 08411-80006] 3 
AND ABOVE) 08411-80008] 5 

A2 (PREFIX 1726A 08411-80004] 1 
AND BELOW) 5080-0246 1 

A2 COPT.018,1726A 08411-80103] 1 
AND BELOW) 5081-8124 2 

A2CR1 

AecRa 

A2J1 

A2J2 

A2MP1 1250-0907 

A2R1 

A2R2 


A2R3 


0841426005 


0160"2516 
0160°0345 
0160"2516 
01602516 


~NOo™M 


0160"2140 
0160"2516 
016022140 
0160°2516 
01602140 


016022516 
0160°2140 
01602516 
0160°2516 
0160°2516 


NNN ~ Ww NW ~~ 


~ 


0160°2516 


914020120 


185400498 
185400498 
1854009498 
185400498 
185400498 


185400498 
185420498 


fur wht fw Tw 


075720274 
069863696 
069863692 


0698"3692 
069863696 
0698=3692 
069883692 
069804848 


069824848 
075720804 
075720804 


Description 


WIDEBAND. SAMPLER ASSEMBLY CREF. CHANNEL) 
REBUILT 08411-80010, 
WIDEBAND SAMPLER ASSEMBLY CREF. CHANNEL) 
REBUILT 08411-80005, 
WIDEBAND SAMPLER ASSEMBLY CREF. CHANNEL) 
REBUILT 08411-80003, 
WIDEBAND SAMPLER ASSEMBLY CREF. CHANNEL) 
REBUILT 08411-80102, 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
CONTACT-RF CONN SER APC-71 SPRING 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NSR 
WIDEBAND SAMPLER ASSEMBLY CTEST CHANNEL) 
REBUILT 08411-80011, 
WIDEBAND SAMPLER ASSEMBLY CTEST CHANNEL) 
REBUILT 08411-80006, 
WIDEBAND SAMPLER ASSEMBLY CTEST CHANNEL) 
REBUILT 08411-80004, 
WIDEBAND SAMPLER ASSEMBLY CTEST CHANNEL) 
REBUILT 08411-80103, 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
CONTACT-RF CONN SER APC-71 SPRING 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 


LOAD CARTRIDGE, 


LOAD CARTRIDGE 


NSR 


REQUIRES EXCHANGE 
REQUIRES EXCHANGE 
REQUIRES EXCHANGE 


REQUIRES EXCHANGE 


REQUIRES EXCHANGE 
REQUIRES EXCHANGE 
REQUIRES EXCHANGE 


REQUIRES EXCHANGE 


POWER AMPLIFIER ASSEMBLY 


DELETED 


CAPACITOR=STDOFF 
CAPACITOR@FDTHRY 
CAPACI TOR@=STDOFF 
CAPACITOR@STDOFF 


100 
100 
100 
100 


OPF GMV {eSov CER 
oPpF GMv Soov CER 
OPF GMV 1250V CER 
OPF GMV 1250V CER 


CAPACITOR@FXD 47OPF +80620% 1KVDC CER 
CAPACITOR=STDOFF 1000PF GMV 1250V CER 
CAPACITOR@FXD 470PF #80"20X% 1KVDC CER 
CAPACITOR@STOOFF 1000PF GMV 1250V CER 
CAPACITOR®FXD 470PF +#80e20% 1KVOC CER 


CAPACITOR@STDOFF 1000PF Gmv 1250V CER 
CAPACITOR=eFXD U70PF +800e20% 1KVDC CER 
CAPACI TOR@STDOFF 
CAPACITOR@STDOFF 
CAPACITOR@STOOFF 


CAPACI TOR#STOOFF 


COIL*®MLD 100NH 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 


DELETED 
DELETED 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 


1, 
39 
27 


27 
39 
27 
27 
16 


165 


20 
20 


NPN 
NPN 
NPN 
NPN 
NPN 


NPN 
NPN 


21K 
5% 
5% 


5% 
5% 
5% 
5% 


100 
100 
100 


OPF GMV 1250V CER 
OPF GMV 1250V CER 
OPF GMV 1250V CER 


{OO0PF GMV 1250V CER 


20% 250 ,155Dx,375LGeNOM 


sI 
sg! 
$I 
SI 
SI 


SI 
SI 


T0=39 POBIN 


TO 


#39 POZIW 


TO#39 PDBIN 
TO=39 POsiW 


TO 
TO 


239 PDsiW 


239 PDBiW 


TO#39 PDSIW 


2125Ww F TCBO+~100 


MO 
MO 


MO 
MO 
MO 
MO 


5 1x ,5W 


1% ,SW 


0 1% .5W 
0 1% ,5W 


TCB0+"200 
TC#0+"200 


TCe0+"200 
TCB0+200 
TC80+"200 
TC30+"200 
F TC20+"100 


F TC80+"100 
F TC0#0+2100 
F TC80+"100 


Mfr 
Code 


28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 


02660 


28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 


02660 


28480 


otal 
01121 
oliel 
ollel 


28480 
0112! 
28480 
Olitel 
28480 


o1lel 
28480 
01121 
O1tei 
O11e! 


o1te) 
28480 


28480 
26480 
28480 
26480 
28480 


28480 
28480 


24546 
27167 
27167 


27167 
27167 
27167 
27167 
28480 


28480 
28480 
28480 


See introduction to this section for ordering information 
*Indicates factory selected value 


Replaceable Parts 


Mfr Part Number 


08411-80010 
08411-80012 
08411-80005 
08411-80007 
08411-80003 
5080-0245 

08411-80102 
5081-8123 


sb 2'9 


08411-80011 
08411-80013 
08411-80006 
08411-80008 
08411-80004 
5080-0246 

08411-80103 
5081-8124 


US 429 


084116005 


SB4Aio2 
FB2Be102W 
SBuA102 
s84uAi0e 


0160"2140 
SBUA102 
0160°2140 
SB4A102 
0160"2140 


SB4AL02 
016002140 
SB4A102 
SB4UA102 
SBUA102 


SB4A102 
914020120 


185420498 
185400498 
18540498 
185400498 
18540498 


185400498 
165420498 


C4al/BoT00l21 3eF 
FP32=1eT00=39ROCS 
FP32=1eT00#27R0eJ 


FP32°1°T00%27ROeU 
FP32a{oT00e39R00d 
FP32°1°TO00e27ROeV 
FP32e{ol00e27ROed 
069604848 


069884848 


075720804 
075720804 
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Replaceable Parts Model 8410B/8411A 


Table 6-4. 8411A Replaceable Parts 
HP Part jc 


Reference 


Qty Description Mfr Part Number 


Designation 


Number |D 


917020016 
917020016 
0841166009 
917020016 
91700016 


9170"0016 
917020016 
08411~"6009 
917020016 
917020016 


0841426009 
9170"0016 
9170"0016 
917020016 
0841106009 


917020016 
917020016 
9170"0016 
0841106009 
91700016 


9170"0016 
08411=6009 
91700016 
917020016 
917020016 


910001791 
9170"0016 
917020016 


0841126003 


016072055 
014020198 
014000198 
0160°2055 
016002253 


016082240 
016022055 
016022055 
01602055 
016022055 


0160#2055 
016022055 
016022055 
016022055 
916022055 


016072055 
016022055 


914000114 
910002462 
9100"2446 
914000114 
9100"2463 


185400073 
185320034 
185400073 
18530034 
1854°0073 


069803157 
06968"3157 
2100°1775 
069603159 
2100"1775 


0698=3449 
075720280 
06983161 
075760458 
0698-3440 


0698 e344 
069883153 
069863440 
075760401 
069803430 


075720438 
069803153 
075720438 
069883440 
0698=3440 


on ooam MO@OOQOw oon noao oon Dow 


ooonow 


oo wvovowvo oovowvosr oouvmo 


ao 


eoowosn ceuue 


F&VWSwWw 


WON Ow “~~ OWS 


MNWwW OW 


CORE*SHIELDING BEAD 
CORE*SHIELDING BEAD 
COIL/CHOKE FERRITE 

CORE*SHIELDING BEAD 
CORE*SHIELDING BEAD 


CORE*SHIELDING BEAD 
CORE=SHIELDING BEAD 
COIL/CHOKE FERRITE 

CORE@SHIELDING BEAD 
CORE*SHIELDING BEAD 


COIL/CHOKE FERRITE 
COREeSHIELDING BEAD 
CORE*SHIELDING BEAD 
COREeSHIELDING BEAD 
CoILs/CHOKE FERRITE 


COREeSHIELDING BEAD 
COREeSHIELDING BEAD 
COREeSHIELDING BEAD 
COIL/CHOKE FERRITE 
COREeSHIELDING READ 


COREeSHIELDING BEAD 
COIL/CHOKE FERRITE 
COREsSHIELDING BEAD 
COREeSHIELDING BEAD 
CORE*SHIELDING BEAD 


COIL 290NH 20% ,230x,375LGeNOM 


CORE@SHIELDING BEAD 
CORE@eSHIELDING BEAD 


BOARD ASSEMBLY, REFERENCE PREAMP 


CAPACITOR@FXD ,o1UF #80"20% 100VDC CER 
CAPACITOR=aFXD 200PF #e5% 300VDC MICA 
CAPACITOReFXD 2o0PF +e5x% 300VDC MICA 
CAPACITOR@FXD ,O1UF +80=20% 100VDC CER 
CAPACTTOR@FXD 6, 8PF ¢=2,25PF SOOVDC CER 


CAPACITOReFXD PPF +=,25PF SooVDC CER 
CAPACITOReFXD ,o1UF +80820% 100VDC 
CAPACITOR@FXD ,o1UF +#80520% 100V0C 
CAPACITOReFXD ,O1UF +80=20% 100V0C 


CAPACI TOR@FXD 


CAPACTTOR|F XD 
CAPACTTOR@FXD 
CAPACI TOR©FXD 
CAPACITOR®FXD 
CAPACITOReFXD 


CAPACI TOR|=FXD 
CAPACI TOReF XD 


COTL=MLD 10UH 
COILeMLD 3,9UH 
COIL*MLD 10UH 
COILeMLD 10UH 
COIL=MLD 6, 8UH 


TRANSISTOR NPN 
TRANSISTOR PNP 
TRANSISTOR NPN 
TRANSISTOR PNP 
TRANSISTOR NPN 


RESISTOR 19,6K 
RESISTOR 19,6K 


eO1UF +80"20% 


eO1UF +80020% 
eOLUF +80620% 
eOLUF +80820% 
eO1UF +80%20% 
eO1UF +80520% 


eO1UF *#80°20% 
eO1UF +80"20% 


10% G555 ,155DX,375LGeNOM 


100VOC 


100V0C 
1o0voc 
100V0C 
100V0C 
100VDC 


100Vv0C 
100VDC 


3% ,1560x,375LGeNOM 


10% @26.5 .175D0X,425LG=NOM 
10% G55 ,1550X,375LG=eNOM 


2156D0x,375LG=NOM 


CER 
CER 
CER 
CER 


CER 
CER 
CER 
CER 
CER 


CER 
CER 


Toe#72 
TO#18 
TO0e72 
TO=18 
TO=72 


2125W 
e125 


PDE200MW 
PD®360MW 
PDs200MW 
POs360MW 
PDs200MW 


F TC80+0100 
F TC20+"100 


9170°0016 
9170°0016 
0841126009 
917020016 
91700016 


9170°0016 
9170-0016 
084112600% 
9170°0016 
9170=0016 


08411=6009 
9170°0016 
91700016 
9170°0016 
08411-6009 


9170=0016 
917020016 
917020016 
08411-6009 
917020016 


917020016 
0841126009 
917020016 
917020016 
917020016 


9100°1791 
9170°0016 
9170=0016 


0841126003 


0160°2055 
DMiSFeo1Jo300NVICR 
DM15F201J0300WVICR 
01602055 
016002253 


0160°2240 
0160"2055 
0160°2055 
01602055 
0160°2055 


01602055 
01602055 
0160°2055 
016022055 
016022055 


0160°2055 
0160°2055 


914000114 
9100"2462 
9100°2446 
91400114 
9100°2463 


185400073 
185320034 
165400073 
185320034 
1854-0073 


Chel /Bel0al I62mF 
C4~{ /8°T0"1 962°F 


RESISTOR=TRMR Sk 5% WW TOP*ADJ 1©TRN 


RESISTOR 


26,1K 1% ,125W 


F TC#0+"100 


RESISTOR#TRMR Sk S% WW TOPSADJ 1°TRN 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


28.7K 3% o125W 


F TC80%"100 


1K 1% ,125W F TCao+"100 


38,3K 1% ,125W 
SAUL She Ghai 
196 1% ,125W F 


196) 1% s125hF 
3,83K 1% ,125W 
196 1% ,125W F 
100 1% ,125W F 


F TC80+0e100 
F TC804e100 
TCB0+"100 


TC80+"100 
F TC 8040100 
TC204"100 
TCE04"100 


210001775 
C4al/BeT 0261 2eF 
210021775 


C4-1/8eT0°2872°F 
C41 /8eT0°10019F 
Chel /8aT 03 8320F 
Chel /Bal 051 leur 
C4ol/B=T0°196ROF 


C401 /BoT001 96RoF 
C4ol /8aT 03831 oF 
C401 /8eT 001 9ORoF 
C4al{ /8eT0elOleoF 


RESISTOR 21,5 1% ,125W F TCE0+e100 


RESISTOR S,11K 1% .125W F TCe0+"100 
RESISTOR 3,83K 1% ,125W F TCHe0+e100 
RESISTOR S,11K 1% .125W F TCRO+9100 
RESISTOR 196 1% ,125W F TC30+"100 
RESISTOR 196 1% ,125W F TCB0+=100 


PMESS 01 /8ul0e2{R5eF 


C4ml/BaTOeSi lL 9F 
C4ol/BaT 03831 oF 
C41 /BmT09S1 11°F 
C401 /BeT001 96ROF 
C4al/BoT0°1 96ROF 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A 


HP Part |c 
Number |D 


075720403 


Reference 
Designation 


AGR2i* 


AUR22 075700417 
AUR23 069803153 
AUR2U 069803444 


A4dReS 0698 e340 


069820085 
075720438 


AaR2e 
AUR27- 


917020016 


Aazi 


AS 0841126004 


016022261 
016022308 
016022055 


016022055 


016022055 
0160-2055 
016022055 
0160°2055 
016022055 


016022055 
0160e2055 
013020017 


9140"0111 
914000114 
914000114 


185420073 
185320034 
185400073 


069803157 3 
069863157 3 
210001775 4 
0698063159 5 
210001775 4 


069863449 6 
075700317 7 
0698 e443 0 
075720458 7 
075720417 i} 


0698x3161 9 
069803153 9 
075720416 7 
0698=3440 7 
069820085 0 


075720438 
069823440 


“Mw 


0698=3430 
210021776 


we vIM 


210001774 


0641166001 


0180"0100 
0180%0100 
016020158 
014020198 
018020100 


1902°0791 
1901-20025 
1901-0025 
1901°0025 
1910°0016 


1910°0016 
1910°0016 
1901°0025 


9100e1612 
1853-0012 


06983401 
2100°1769 
075720382 
0757¢0362 
069883402 


Table 6-4. 8411A Replaceable Parts 


Qty Description 


RESISTOR 121 1% ,125W F TCe0+e100 
RESISTOR S62 1% ,125W F TCZ0+e100 
RESISTOR 3,83K 1% ,125W F TCBO+#100 
RESISTOR 215 1% ,125W F TC#0+=100 
RESISTOR 21.5 1% ,125W F TC#04"100 


RESISTOR 2,61K 1% .125W F TCB0+"100 
RESISTOR 5,11K 1% .125W F TC#0+"100 


CORE*SHIELDING BEAD 


BOARD ASSEMBLY, TEST PREAMP 


CAPACITOR@FXD 15PF #=5% SOOVDC CER 0¢4=30 
CAPACITOR|FXD 36PF +=5% 300VDC MICA 
CAPACITOReFXD ,o1UF +800e20% 100V0C CER 
NOT ASSIGNED 

CAPACITOReFXD ,o1UF +80220% 100VDC CER 


CAPACITOReFXD ,o1UF +#805220% 100VDC CER 
CAPACITOR@FXD ,o1UF +#80=220% 100VOC CER 
CAPACITOR@FXD ,O1UF +80=20% 100VDC CER 
CAPACITOR=FXD ,oj{UF *#80"20% 100V0C CER 
CAPACITOR@FXD ,Q1UF #80"20% 100VDC CER 


CAPACITOReFXD ,o1UF +#80=@20% 100VDC CER 
CAPACTTOR@FXD +80220% 100V0C CER 


oO 


UF 
CAPACITOReV TRMReCER BaSOPF 350V PCeMTG 


ColLemLD 3,3UH 10% Q®33 ,155Dx,375LGeNOM 
COIL=MLD 10UH 10% Q255 ,1550x,375LGeNOM 
COIL=MLD 10UH 10% 9855 ,155DX,375LGeNOM 


TRANSISTOR NPN SI TO#72 PDE200MW 
TRANSISTOR PNP SI TO«18 PDS360MW 
TRANSISTOR NPN SI TOe72 PDe200Mw 


RESISTOR 19,6K 1% ,125W F TC304=100 
RESISTOR 19,6K 1% ,125W F TC#0se100 
RESISTOReTRMR 5K 5% WW TOPeADJ j{eTRN 
RESISTOR 26,1K 1% ,125W F TCE0+e100 
RESISTOR=TRMR SK 5% WW TOP*2ADJ 1°TRN 


RESISTOR 28,7K 1% ,125w F TCE0+"100 
RESISTOR 1,33K 1% ,125w F TC30+e100 
RESISTOR 287 1% ,125W F TC#0+e100 
RESISTOR 5S1.1K 1% ,125W F TC20+"100 
RESISTOR S62 1% ,125W F TCE04e100 


RESISTOR 38,3K 1% ,125W F TC80+e100 
RESISTOR 3,83K 3% ,125W F TCe0¢e100 
RESISTOR S11 1% ,125w F TC04e100 
RESISTOR 196 1% ,125W F TC80+"100 
RESISTOR 2,61K 1% ,125W F TCBQ+"100 


RESISTOR 5,11K 1% ,125W F TC20+"100 
RESISTOR 196 1% ,125W F TC30+=100 

NOT ASSIGNED 

RESISTOR 21.5 1% ,125W F TCz0+"100 
RESISTOReTRMR 10K 5% WW TOPSADJ LeTRN 


RESISTOR@TRMR 2k 5% WW TOPSADY 1TRN 


BOARD ASSEMBLY, SHAPING AMPLIFIER 


CAPACITOReFXD 4, 7UF+e10% 35VDC TA 
CAPACITOR*FXD 4, 7UF#=10% 35V0C TA 
CAPACITOReFXD S600PF ¢=10% 200VDC POLYE 
CAPACITOR®FXD 200PF +"S% 300VDC MICA 
CAPACITOR®FXD 4,7UFe=10% 35VDC TA 


DIODEeZNR 1N942 11.7V SX DO#7 PDs,5wW 
DIODE*GEN PRP 100V 200MA D027 
DIODE®GEN PRP 100V 200MA 0027 
DIODE*GEN PRP 100V 200MA DOe7 
DIODEeGE 60V 60MA 1US DOe7 


DIODE*GE 60V 60MA 1US D097 
DIODE*®GE 60V 60MA 1US DOe7 
DIODE*’GEN PRP j00V 200MA DO°7 


COILeMLD 330NH 20% QE4S ,1550X,375LGeN0M 
TRANSISTOR PNP 2N2904A SJ] TO#39 PD=e00MW 


RESISTOR 215 1% ,5W F TCE0+"100 
RESISTOR=TRMR SO 5% WW TOP®ADJ 1eTRN 
RESISTOR 16,2 1% .125w F TC80+"100 
RESISTOR 16,2 1% ,125w F TCB0+"100 
RESISTOR 316 1% ,5W F TC#04"100 


See introduction to this section for ordering information 
*Indicates factory selected value 


Replaceable Parts 


Mfr Part Number 


C4al/8e T0121 ROOF 
C4al/BuT0eSO2RoF 
C4ai/BueT0oSB31 OF 
C4el/Be T0921 5RoF 
PMESS@1 /8=T0921RSeF 


CUel/BeT0e2611 °F 
C4ol/BeT09Si119F 


9170=0016 


08411"6004 


0160°2261 
0160°2308 
0160°2055 


0160°20SS 


016022055 
016022055 
0160°2055 
0160°20S5 
016022055 


016022055 
016022055 
013020017 


9140"0111 
9140=0114 
914000114 


1854°0073 
185320034 
185420073 


Chel /BeT0-19620F 
Chel /Bel 001 9620F 
210091775 
C4ol/BuT0H26120F 
2100°1775 


Cual/Bol e287 2aF 
Cunt /BeT00l S31 oF 
C4al/Bol09287ROF 
Chal /Bel0aSii2eF 
C4el /BoeT0eS62R mF 


C4ei/BoT0038326F 
Cal /BuT0@383iaF 
C4al/BeT005] {Roof 
CUel /BaT00l 96RaF 
Cu4a{ /8eT0w2611wF 


C4ul/8eT0eSI119F 
C4ml/B=T0e196ROF 


PMESS@1/8eT0*21R5°F 
2100°1776 


210001774 


084116001 


150D475X903582 
150D475X903582 
0160°0158 
DM1SF201J0300WVICR 
1500475x90358e 


IN942 

1901°002e5 
19010025 
1901-0025 
19100016 


1910°0016 
1910°0016 
1901*0025 


9100"161e 
2N2904A 


069883401 
2100°1769 
MP4C1/B8=T0°16R2=F 
MP UC1/BeT0S16OR22P 
0698 =3402 
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Replaceable Parts Model 8410B/8411A 


Table 6-4. 8411A Replaceable Parts 


Reference HP Part |c 


Qty Description Mfr Part Number 


Designation 


Number |D 


210001773 
2100°1774 
210001775 
0698=3447 
07570279 


07570288 
0757="0400 
075700401 
2100°1773 
07570416 


210001774 


0843126024 


018001743 
0160-3455 
0160-3455 
0160-4299 
0160-4299 


0180"0116 
0180"0116 
0160-3455 
0160-3455 
0160-3455 


0160-3455 
0160-3455 
016022198 
0160-3454 
0160-3454 


0160-3454 


012200038 
012200038 
190129025 


19019044 
190120047 


185400323 
185409323 
185409262 
185420498 
1854°0071 


069803429 
0698-7253 
0698-7248 
06980e(9084 
21001772 


075720424 
069803447 
069960110 
069883407 
0698=0083 


069920110 
06098-3407 
0757=0280 
075780279 
0757-0317 


075700419 
0760"°0024 
075720796 
210021775 
069883447 


075720280 
0698-7264 
0841126008 
0841126008 
084116008 
0841126008 
917020016 


9100°1788 
910001788 


0160-0345 
0160-0345 


- FF meow Www = SN UW ft 


ao ul wee 


2 
2 
8 
2 
7 


£Froaoc]oe NOWwWo & @orccecn —=Ooeornw 


OUI WUT Ww 


co 


RESISTOR@TRMR 1K S% WW TOPeADJ 1LeTRN 
RESISTOR*TRMR 2k 5% WW TOP®ADJ 1eTRN 
RESISTOR@=TRMR SK 5% WW TOP®ADJ 1eTRN 
RESISTOR 422 1% ,125W F TC#0+"100 

RESISTOR 3,16K 1% ,125W F TCB0Qse100 


RESISTOR 9,09K 1% ,125W F TCH0+e100 
RESISTOR 90.9 1% ,125W F TCe0+"100 
RESISTOR 100 1% ,125W F TCE0+@100 
RESISTOR#TRMR 1K 5% WW TOP®ADJ 1°TRN 
RESISTOR 511 1% ,125W F TC80+—100 


RESISTOR*TRMR 2k 5% WW TOPSADJ 1eTRN 


BOARD ASSEMBLY, vTO 


CAPACITOR|FXD ,1UF+e10% 35VOC TA 
CAPACITOReFXD 470PF +80"20% 1KVDC CER 
CAPACITOReFXD U7OPF #80020% 1KVOC CER 
CAPACITOR=FXD 2000PF +80"20% 1kVOC CER 
CAPACITOR@FXD 2000PF +80°20% 1KVDC CER 


CAPACTTOR@FXD 6, 8UFe=10% 35VO0C TA 
CAPACITOR@FXD 6,8UF+e10% 35V0C TA 
CAPACITOR®FXD 470PF #80"20% 1KVDC CER 
CAPACITOR=FXD 470PF #80°20% 1KVDC CER 
CAPACITOR®FXD U70PF +#80°20% 1KVOC CER 


CAPACITOReFXD 470PF +805020% ikVDC CER 
CAPACITOR@FXD U70PF +80e20x% 1kVDE CER 
CAPACITOR@=FXD 20PF #°SX 300VDC MICA 

CAPACITOR=FXD 220PF +#80"20% 1KVOC CER 
CAPACITOR@FXD 220PF +80°20% 1KVDC CER 


CAPACITOR=FXD 220PF +80220% 1KVOC CER 


DIGODEevvC 20PF 5% C4/C25emMINS2,071 
DIODEevVC 20PF Sx CU/C25eMINE2,071 
DIODEeGEN PRP 100V 200MA D007 

NOT ASSIGNED 

DIODEeSwITCHING S50V SOMA 6NS 


DIODEeSWITCHING 20V 75MA 10NS 


TRANSISTOR NPN 2N2857 SI TOe72 PDE2Q0MW 
TRANSISTOR NPN 2N2857 SI TOe72 PDE2Z00MW 
TRANSISTOR NPN $I TO#18 PDS200MN 
TRANSISTOR NPN SI TO©39 PDsIW 
TRANSISTOR NPN SI PDS300MW FT#200MHZ 


RESISTOR 19,6 1% ,125W F TCB040100 
RESISTOR 5.11K 1% ,125W F TC8o+5ei00 
RESISTOR 3,16K 1% ,125w F TC2040100 
RESISTOR 2,15K 1% ,125W F TC 8040100 
RESISTOR*TRMR 500 5X WW TOP@ADJ 1eTRN 


RESISTOR 14,1K 1% ,125W F TCE0ee100 
RESISTOR 422 1% ,125W F TC80+"100 
RESISTOR 90,9 1% ,125W F TCB04¢"100 
RESISTOR $,96K 1% ,S5W F TCE0+e100 
RESISTOR 1,96K 1% ,125W F TC80+"100 


RESISTOR 90,9 1% ,125W F TCB0+¢0100 
RESISTOR 1,96K 1% ,SW F TC80+e100 
RESISTOR 1K 1% ,125W F TC80+"100 
RESISTOR 3,16K 1% ,125W F TCE04"100 
RESISTOR13301% ,125W F TC#0+"100 


RESISTOR 681 1% ,125W F TCB0+e100 
RESISTOR 100 5% 1w MO TC80+"200 
RESISTOR 82,5 1X ,5W F TCB0+"100 
RESISTOR@TRMR 5K 5% WW TOP®ADJ LeTRN 
RESISTOR 422 1% ,125W F TCB0+"100 


RESISTOR 1K 1% ,125W F TCH0+100 
RESISTOR D4) 7Kodis 12 5W ve enC=0 += 1.00 
CHOKE, FERRITE 

CHOKE, FERRITE 

CHOKE, FERRITE 

CHOKE, FERRITE 

COREeSHIELDING BEAD 


CHOKE*WIDE BAND ZMAX5680 OHM@ 180 MHZ 
CHOKEeWIDE BAND ZMAX2680 OHM@ 180 MHZ 


CHASSIS PARTS 


NOT SEPARATELY REPLACEABLE 
CAPACITOR-FDTHRU 1000PF GMV 500V CER 
CAPACITOR-FDTHRU 1000PF GMV 500V CER 


21001773 
210091774 
2100°1775 
Chol /BoT0S422RoF 
C4el{ /BulT0a31{ 61 oF 


MF4C1/8°T0°9091 oF 
C4a1/BeTI9ORIOF 
C4el /Bol Oni 01oF 
2100°1773 

C401 /8eT0051 1 Ro 


2100°1774 


0841126024 


1500104X9035Ae2 
0160-3455 
0160-3455 
0160-4299 
0160-4299 


1500685x90358e 
1500685x903582 
0160-3455 
0160-3455 
0160-3455 


0160-3455 
0160-3455 
0160°2198 
0160-3454 
0160-3454 


0160-3454 


012220038 
01220038 
1901*0025 


1901°0044 
190120047 


2N2es7 
2N2857 
1854"026e2 
1654-0496 
1854°0071 


PME5S 01 /8eT0019Rb0F 


C4e{ /8eT0n51110F 
Chel /BoT0eS1 61 0F 
C4el /Bul0w2iSioF 
2100°1772 


Chm /BoTOwlidiek 
C4al /BaT 064 22RoF 
0699600110 
069883407 
CUa{ /8eT00j 961 oF 


069980110 
069603407 
Chal /BeT0PI 001 oF 
C4oj{ /8uT0H31 61 oF 
C4al/BeT0913319F 


Choi /BeT0eb68{ Raf 
0760"0024 
075720796 
210021775 
Chal /BeT 0ed22RuF 


C4ml/BaT01L0019F 
C4-1/8-TO-1472-F 
0841126008 
08411-6008 
0841156008 
0841106008 
9170°0016 


VK200 20/48 
VK200 20748 


FB2B-102W 
FB2B-102W 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 8410B/8411A Replaceable Parts 


Table 6-4. 8411A Replaceable Parts 


Reference HP Part |c 
Designation | Number 


Description Mfr Part Number 


0160"0345 CAPACITOR@FOTHRU 1000PF FB2Bei02en 
016020345 CAPACITOR@FDTHRU 1000PF F8280102W 


0160-0345 CAPACITOReFDTHRU {000PF F82Be102W 
016020345 CAPACITOR=*FDTHRU {000PF F82B°{02W 
0160-0345 CAPACITOR=FDTHRU {000PF FB28=j02W 
016020345 CAPACITOR@=FDTHRY 1000PF FB2Be102W 
016020345 CAPACITOR@FOTHRY 1000PF F82B=102n 


1901*#0349 DIODE 1901=0349 


NOT SEPARATELY REPLACEABLE 

NOT SEPARATELY REPLACEABLE 
914000114 COIL=mMLD 10UH 10% 9855 ,1550x,375.GeNOm 914020114 
914080114 COIL@MLD 10UHK 10% @355 ,1550x,375LG=NOM 91400e0114 


1250-0260 CONT#RF CONN SUBMIN SERIES 125020260 
1250-0260 CONT#RF CONN SUBMIN SERIES 1250=0260 
1250-0260 CONTeRF CONN SUBMIN SERIES 1250-0260 
1250-0260 CONT#RF CONN SUBMIN SERIES 125020260 


NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 


064116006 INTERCONNECT CABLE ASSEMBLY, COMPLETE 08411°6006 
NOT SEPARATELY REPLACEABLE 


9170*0016 CORE*SHIELDING BEAD 9170=0016 
917021045 CORE*SHIELDING BEAD 917021045 


See introduction to this section for ordering information 
*Indicates factory selected value 


6-31/6-32 


Reference 


Designation 


Model 8410B/8411A 


HP Part 
Number 


08411600013 
0844120005 
0841120010 
0843124002 


08411200016 
08411200017 
0841124001 
0AU11©0004 


OA4S1 200014 


0841104003 


Cc 
D 


Qty 


Figure 6-4. Model 8411A Cabinet Parts 


Description 


FIGURE 604, MODEL 84114 CABINET PARTS 


COVER, TOP (OLIVE GREY) 
COVER, RFI TOP 

GASKET, RFI 

ABSORBER, RFeLONG 


SHIELD, TEST PREAMP 
SHIELD, REF PREAMP 
ABSORBER, RFeSHORT 
CUVER, RFI BOTTOM 
COVER, BOTTOM (OLIVE GREY) 


FOOT 


28480 
28480 
28480 
28480 


28480 
28480 
28480 
28480 
28480 


28480 


Replaceable Parts 


Mfr Part Number 


08411200013 
0841120005 
0841120010 
0841124002 


0841100016 
08411200017 
084118400) 
0841120004 
084112000014 


084114003 
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Model 8410B/8411A 


Replaceable Parts 


Figure 6-5. Model 8411A Exploded View (1 of 2) 
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Model 8410B/8411A 


Reference 
Designation 


OB411¢20031 
2510°0140 
236020119 
0520¢0130 


08411600015 
0A4j122026 
0520-0093 
069867195 


08411660029 
052020130 
08411-22021 
1901°03u9 


153020976 
0698=5679 
OR4{1{e2014 
146020268 
Olo0e385u4 


1250°04#20 
125020819 
220020057 
062420203 
04411°2018 


816000e0074 
0841322013 
08411080010 
236020123 
OR41{e280011 


OA41126015 
084116820028 


Description 


COVER, STRIPLINE 

SCREWeMACH B32 ,25°INeLG FILeHD=SLT 
SCREWeMACH 632 4 3BelINolLG PANweHDePOZI 
SCREWeMACH 2056 ,375eI[NeLG PANeHDePOZ] 


JUMPER, STRIPLINE (SEE ITEM 9 FOR DESC,) 
CLAMP, MIXER COAX (INCL SUPPRESSOR BEAD) 
SCFEWeMACH 2056 ,375eINeLG BDGeHDeSLT 
RESISTOR 19,6 1% ,05W F TCE0¢e100 

NOTE 
THIS RESISTOR IS BEING USED AS A TEMPORe 
AKY MEASURE UNTIL A MORE SUITABLE 
REPLACEMENT IS AVAILABLE, WHEN REPLACING 
THESE RESISTORS, ORDER BY MODEL NUMBER 
AND REFERENCE DESIGNATOR TO OBTAIN THE 
MOST RECENT RESISTORS AVAILABLE, 
STRIPLINE ASSEMBLY, END SECTION +5,8, 17 
SCREWeMACH 2656 ,37S°INeLG PAN@HD@POZI 
CONTACT, STEP RECOVERY DIODE 
DIODE 


SHIM HP 

RESISTOR 20 10% ,1w C TC804"300 
CONTACT, SLIDING 

SPRING@CPRSN ,062eIN©OD ,12S5°INeOAeLG 
CAPACITOR®FXD SOOPFIOOVDC CER 


RETAINER@RF CONN RTNR ASSY FOR 
NUTeRF CONN SERIES APCe78 COUPLING 
SCREWeMACH Yedd ,SeINoLG 82 DEG 
SCREWeTPG 4ed0 ,37S5Se°IN@LG 82 DEG 
COVER, RFI FRONT 


RFI RING BRS AGePL .7S5"IN©0D ,S5°INe@ID 
SHIELD, PREAMP 

WIDEBAND SAMPLER ASSY (REF, CHANNEL) 
(SEE 8411A-Al FOR COMPLETE LISTING) 
SCREW@MACH 6°32 ,62S°IN@eLG PANeHDePOZI 


WIDEBANDSAMPLER ASSY (TEST CHANNEL) 
CSEE 8411A-A2 FOR COMPLETE LISTING) 
INTERCONNECT CABLE ASSY, COMPLETE 
HOUSING 


Figure 6-5. Model 8411A Exploded View (2 of 2) 


Replaceable Parts 


Mfr Part Number 


08411020031 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER By DESCRIPTION 


0841100015 
084112026 

ORDER BY DESCRIPTION 
C301 /Be T0091 9R60G 


0841160029 

ORDER BY DESCRIPTION 
0841192021 

1901°0349 


1530°0976 
0698°5679 
08411ie2014 
146000268 
016023854 


13ie1d1 

1319126 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
08411°2018 


8160°0074 

08411962031 
08411280010 

ORDER BY DESCRIPTION 
0841180011 


084116013 
08411220028 
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Replaceable Parts 


6-36 


Table 6-5. Code List of Manufacturers 


Zip 
| - eh | 


ANY SATISFACTORY SUPPLIER 
NORELCO NORTH AMER PHILIPS LTG CORP 
SANGAMO ELEC CO S CAROLINA DIV 
ALLEN-BRADLEY CO 

TEXAS INSTR INC SEMICOND CMPNT DIV 
RCA CORP SOLID STATE DIV 

SPECTROL ELECTRONICS CORP 
FERROXCUBE CORP 

AMPHENOL SALES DIV OF BUNKER-RAMO 
KDI PYROFILM CORP 

CADDELL-BURNS MFG CO INC 
MOTOROLA SEMICONDUCTOR PRODUCTS 
BURNDY CORP 

MEPCO/ELECTRA CORP 

MICRO-OHM CORP 

TRANSITRON ELECTRONIC CORP 
CORNING GLASS WORKS (BRADFORD) 
CORNING GLASS WORKS (WILMINGTON) 
HEWLETT-PACKARD CO CORPORATE HQ 
MEPCO/ELECTRA CORP 
STETTNER-TRUSH INC 

SPRAGUE ELECTRIC CO 

ELECTRO MOTIVE CORP SUB IEC 

TRW INC PHILADELPHIA DIV 


LOS ANGELES, CA 
PICKENS, SC 
MILWAUKEE, WI 
DALLAS, TX 
SOMERVILLE, NJ 
CITY OF IND, CA 
SAUGERTIES, NY 
BROADVIEW, IL 
WHIPPANY, NJ 
MINEOLA, NY 
PHOENIX, AZ 
NORWALK, CT 
MINERAL WELLS, TX 
EL MONTE, CA 
WAKEFIELD, MA 
BRADFORD, PA 
WILMINGTON, NC 
PALO ALTO, CA 
SAN DIEGO, CA 
CAZENOVIA, NY 
NORTH ADAMS, MA 
WILLIMANTIC, CT 
PHILADELPHIA, PA 
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Manual Changes 


SECTION VII 
MANUAL CHANGES 


7-1. INTRODUCTION 


7-2. -This section contains instructions for adap- 
ting this Operating and Service Manual to instru- 
ments with serial prefixes different from the ones 
listed on the title page of this manual. 


7-3. MANUAL CHANGES 


7-4. To adapt this manual to your 8410B or 
8411A, refer to Table 7-1 and make all the changes 


listed opposite the serial number of your instru- 
ment. (The serial number plate is on the instru- 
ment’s rear panel.) Perform all the indicated 
changes in the order in which they are listed. 


7-5. If your instrument’s serial number, or serial 
number prefix, is not listed on the title page of this 
manual or in Table 7-1, it may be documented ina 
yellow MANUAL CHANGES supplement. For 
additional information about serial number 
coverage refer to INSTRUMENTS COVERED 
BY MANUAL in Section I. 


Table 7-1. Manual Changes By Serial Number 


SERIAL PREFIX MAKE MANUAL 
OR NUMBER CHANGES 


1450A, 1525A00191 
thru 1525A00302 


1525A00303 thru 
1525A prefix 


1734A, 1741A prefix 
thru 1741A01370 


1741A01371 thru 
1741A Prefix 


OR NUMBER CHANGES 
8411A 


F 


1644A, 1726A F,G 


7-1 


7 


Martial @hatiees Model 8410B/8411A, 


CHANGE A 


Table 6-3: 
Delete A1OFI, AIOMP1, and AIOMP2. 


Figure 8-62: 
Delete fuse F1 and connect jumper wire where fuse was connected. 


CHANGE B 


Table 6-3: 
Change A10A1C6 to HP Part Number 0160-4300, Capacitor-FXD 0.05 UF +80—20% 100 VDCW 


Figure 8-62: 
Change A10A1C6 to 0.05 UF. 


CHANGE C 

Table 6-3: 
Change A7R10 to HP Part Number 2100-0942, R: VAR FLM 50K OHM 20% 3/4 W. 
Change A10A1C3 to HP Part Number 0160-2917. 
Change A10A1C6to HP Part Number 0160-2917. 


Change Al11C1 to HP Part Number 0160-0134, C:FXD MICA 220 PF 5% 300 VDCW. Factory selected 
part. 


Add A11CS5, HP Part No. 0160-0939, C:FXD MICA 430 PF 5% 300 VDCW. 
Change Al11C7 to HP Part Number 0160-2207, C:FXD MICA 300 PF 5%. 
Figure 8-48: 
Change the value of A11C1* to 220 PF. 
Remove asterisk (*) from Al11C4. 
Add A11CS, 430PF, in parallel with A11C4. 
Change the value of A11C7* to 300 PF. 
CHANGE D 
Table 6-3: 
Add A10A1C2, HP Part Number 0160-2917, C:FXD CER 0.05 UF +80—20% 100 VDCW. 
Add A10A1C4, HP Part Number 0180-0291, C:FXD ELECT 1.0 UF 10% 35 VDCW. 
Add A10A1C7, HP Part Number 0160-2917, C:FXD CER 0.05 UF +80—20% 100 VDCW. 
Add A10A1R7, HP Part Number 0757-0346, R:FXD MET FLM 10 OHM 1% 1/8 W. 
Add A10A1R17, HP Part Number 0683-0275, R:FXD COMP 2.7 OHM 5% 1/4 W. 
Add A10A1R28, HP Part Number 0757-0346, R:FXD MET FLM 10 OHM 1% 1/8 W. 
Delete A10A1C9, A10A1C10, and AIOAIC11. 


Figure 8-59: 
Replace capacitor A10A1C9 with series RC circuit A10A1R7 (10Q) and A10A1C2 (0.05 UF). | 


Replace capacitor A10A1C10 with series RC circuit A1OA1IR17 (2.70) and A10A1C4 (1.0 UF). 
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CHANGE D (Cont'd) 
Figure 8-61: 
Replace the Parts Location Drawing of A10A1 with the one in Figure 7-1. 
Figure 8-62: 
Replace capacitor A10A1C11 with series RC circuit ALOA1R28 (10Q) and A10A1C7 (0.05 UF). 


CHANGE E 
Table 6-3: 
Delete A12Z2 


Delete A14Z2 
Figure 8-36: 

Delete A12Z2 

Delete A14Z2 


Figure 7-1. (Figure 3-80. 8410A-A10A1 Parts Location (Change D) 
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CHANGE F 
Table 6-4: 
Change A7C2, A7C3, A7C8, and A7C9 through A7C12 to HP Part number 0160-2140. 
Change A7C4 and A7C5 to HP Part Number 0160-2143. 
Change A7C14 through A7C16 to HP Part Number 0160-2139. 
Change A7R2 to HP Part Number 0757-0200, 5620 Ohms. 
Change A7R3 to HP Part Number 0757-0279. 
Change A7R15 to HP Part Number 0757-0280, 1000 Ohms. 
Change A7R19 to HP Part Number 2100-1777, 20K Ohms. 
Delete A7R22. 
Figure 8-33: 
Change A7R19 to 20 K Ohms. 
Change A7R2 to 5620 Ohms. 
Delete A7R22. 
Change A7 VTO Assembly LOW Frequency Clamp Circuit as shown in Figure 7-2. 


LOW FREQUENCY 


CLAMP ADJUST % 


‘ 
Cw 


R19 
20K 


5620 


Figure 7-2. (P/O Figure 8-33) 8411A-A6 and A7, Schematic Diagram (CHANGE F) 
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CHANGE G 


Table 1-1: 
Change 8411A Input Impedance specification to: 50 Ohms nominal. SWR <1.5:1, 0.11 to 8.0 GHz; 
<2:1, 8.0 to 12.4 GHz; typically increases to a 10:1 SWR, 12.4 to 18 GHz 


Paragraph 4-18: 
Under ‘‘SPECIFICATION TESTED’’, change Input Impedance to: 50 Ohms; SWR <1.5:1, 0.11 to 8.0 
GHz; <2:1, 8.0 to 12.4 GHz. 


Change step f to read as follows: 


f. SWR meter should indicate (a) at least 12.7 dB below zero dB reference level (or SWR of 1.6) at a 
frequency of 0.11 to 8.0 GHz, or (b) at least — 8.7 dB below zero dB reference level (or SWR of 2.2) at 
a frequency of 8.0 to 12.4 GHz. (These test limits include ambiguity due to 30 dB directivity in 
reflection test unit or directional coupler.) 


Change step h to read as follows: 


h. SWR meter should indicate (a) at least 12.7 dB below zero dB reference level at a frequency of 0.11 to 
8.0 GHz, or (b) at least —8.7 dB below zero dB reference level at a frequency of 8.0 to 12.4 GHz. 
(These test limits include ambiguity due to 30 dB directivity in reflection test unit or directional 
coupler.) 


Table 6-4: 
Change 8411A-A1 to HP Part Number 08411-80003; Wideband Sampler Assy. (Ref. channel). 


Change second entry for 8411A-Al to: HP Part Number 5080-0245 (Rebuilt 08411-80003, exchange 
required). 


Change 8411 A-A2 to HP Part Number 08411-80004; Wideband Sampler Assy. (Test Channel). 


Change second entry for 8411A-A2 to: HP Part Number 5080-0246 (Rebuilt 08411-80004, exchange 
required). 


In the list of callouts for figure 6-4, change item 5 to read: 08411-0011, SHIELD: PREAMP. 


In the list of callouts for Figure 6-5, change the following items to read: 
Item 24, 08411-80003, Wideband Sampler Assy. (Ref. Channel) 
5080-0245, Rebuilt 08411-80003, Requires Exchange. 


Item 26, 08411-80004, Wideband Sampler Assy. (Test Channel). 
5080-0246, Rebuilt 08411-80004, Requires Exchange. 


CHANGE H 

Table 6-4: 
Add A3R1, HP Part Number 0757-0796, R:FXD MET FLM 82.5 OHM 1% 1/2 W. 
Add A3R2, HP Part Number 0757-0198, R:FXD MET FLM 100 OHM 1% 1/2 W. 
Delete A3R10 through A3R13. 

Figure 8-27: 
Replace R10 and R11 in parallel with a single 82.5 Ohm resistor R1. 
Replace R12 and R13 in parallel with a single 100 Ohm resistor R2. 
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CHANGE | 


Table 6-4: 
In the list of callouts for Figure 6-5, change Item 8 to: HP Part Number 0698-8138, R:FXD ALUMINA- 


CER 20 OHM 10% 0.075W (See #9); Order recommended replacement, 0698-7195. 
CHANGE J 
Table 6-4: 
Delete Z2, HP Part Number 9170-1045 listing. 
Change item 27 to HP Part Number 08411-6006 INTERCONNECT CABLE ASSY: COMPLETE 
Change Item 28 to HP Part Number 08411-2022 HOUSING. 


Figure 8-33. 
Replace Figure 8-33 A7 Schematic Diagram in the manual with Figure 7-3 in this Section. 


CHANGE K 


Table 6-4 
In the listing for Figure 6-5, add to the description of Reference Designator 6: ‘RECOMMENDED 
REPLACEMENT”’ | 


The coaxial clamp on your instrument may not have suppressor beads. Recommended replacement 
clamps include a suppressor bead. 


CHANGEL 


Table 5-1: 
Delete 8411 A-A7R19 listing. 


Table 5-2: 
Add 8411A-A7R3; FUNCTION AFFECTED, VTO lower frequency limit; NORMAL RANGE OF 
VALUES, 10-1969; COMPONENT LOCATION FIGURE 8-32; ADJUSTMENT PROCEDURE, 
Paragraph 5-19. 


Paragraph 5-19: 
Change step h to read: Set power supply and sweep stability control for 9.4 Vdc+.02 Vdc. Adjust 
8411A-A7R5 (65 MHz ADJUST) for a VTO frequency of 65.0 MHz +0.2 MHz. (If 65.0 MHz +0.2 
MHz cannot be obtained, remove 8411A-A7R3 to disable the low-frequency clamping action of 
A7CR4). 


Add the following step after step h and reletter the remining steps: Adjust SWEEP STABILITY control 
for lowest VTO frequency. The VTO frequency should be 62 MHz +1 MHz. If not, select the value of 
8411A-A7R3 as follows: 


1. Remove A7R3. 
2. Adjust SWEEP STABILITY control for VTO frequency below 60 MHz. 
3. Select a value of A7R3 that shifts the VTO frequency to 62 MHz +1 MHz. (Typical range of values | 
for A7R3 is 10 to 196 Ohms.) | 
Table 6-4: 
Change A7 to HP Part Number 08411-6002. 
Delete A7C14, A7C15, and A7C16 listings. 
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CHANGE L (Cont'd) 


Add A7CR4, HP Part Number 1902-0041 DIODE: BREAKDOWN 5.11V 5% 400 MW. 
Delete A7CR5, A7CR6, and A7Q%5 listings. 

Change A7R2 to HP Part Number 0757-0317 R: FXD MET FLM 1.33 K OHM 1% 1/8W. 
Change A7R3 to HP Part Number 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W. 
Delete A7R19, A7R20, and A7R21 listings. 


Figure 8-32: 
Replace Figure 8-32 Lower Half, A7 Parts Location illustration with Figure 7-4 in this Section. 


Figure 8-33: 
Replace P/O Figure 8-33, A7 Schematic Diagram in the manual with Figure 7-5 in this Section. 


CHANGEM 


Table 6-4: 
In listing for Figure 6-5, change Item 20 to HP Part No. 2200-0057 SCREW: SST FH POS DR 4-40 x 
5/16. 


CHANGE N 


Table 5-1: 
Delete 8411 A-A5R20 listing. 


Delete 8411 A-A5R21 listing. 


Table 5-2: 
Add 8411A-A5L1; FUNCTION AFFECTED, Channel phase balance; NORMAL RANGE OF VALUES 
3.3 — 4.7 nwH; COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE, paragraph 
5-20. 


Add 8411A-A5R8; FUNCTION AFFECTED, Test channel preamplifier gain; NORMAL RANGE OF 
VALUES, 343-9090; COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE, 
paragraph 5-20. 


Add 8411A-A5R19; FUNCTION AFFECTED, Channel phase balance; NORMAL RANGE OF 
VALUES, 21.5-1960; COMPONENT LOCATION FIGURE 8-29; ADJUSTMENT PROCEDURE, 
pagragraph 5-20. 


Table 6-4: 
Change A3R4 and A3R7 to HP Part Number 0698-3396, R: FXD MET FLM 38.3 OHM 1% 1/2 W. 


Change A3R5, A3R6, A3R8 and A3R9 to HP Part Number 0698-3392, R: FXKxD MET FLM 23.7 OHM 1% 
1/2 W. 


Change A5R8 to HP Part Number 0757-0416 R: FXD MET FLM 511 OHM 1% 1/8 W. 


Change A5R19 to HP Part Number 0698-3438 R: FXKD MET FLM 147 OHM 1% 1/8 W FACTORY 
SELECTED PART. 


Delete ASR20 and ASR21 listings. 


Figure 8-27: 
Change A3R5, A3R6, A3R8 and A3R9 to 23.7 ohms. 
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CHANGE N (Cont'd) 
Change A3R4 and A3R7 to 38.3 ohms. 


Figure 8-28: 
Change upper right box to read: Change the value of A5R8 to 343 ohms (maximum gain). If pre-amplifie 
gain is still low, check gain through each stage to isolate trouble. 


Figure 8-29: 
Replace P/O Figure 8-29, A5 Parts Location in the manual with the Figure 7-6 in this Section. 


Figure 8-30: 
Change A5C13 to 9-35 pF. 
Change A5R8 to 511 ohms (typical value). 
Change A5R19 to 147 ohms and add asterisk (*). 


Delete R20 and R21; replace with shorts. 
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Figure 7-3. (P/O Figure 8-33.) 8411A-A7 Schematic Diagram (Change J) 
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Figure 7-4. (P/O Figure 8-32.) 8411A-A7 Parts Location (Change L) 
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Figure 7-5. (P/O Figure 8-33.) 8411A-A7 Schematic Diagram (Change L) 
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Figure 7-6. (P/O Figure 8-29.) 8411A-A5 Parts Location (Change N) 
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SECTION VIII 
SERVICE 


8-1. INTRODUCTION 


8-2. This section provides instructions for 
troubleshooting, and repair of the 8410B Network 
Analyzer and 8411A Harmonic Frequency 
Converter. A cross reference of a assembly to 
service sheet number is located on table 8-1. 


8-3. MAINTENANCE PRECAUTIONS 


WARNING 


Any service or adjustment 
performed with the covers removed 
should only be performed by 
qualified service personnel. A shock 
hazard exists with the covers 
removed. 


STATIC DISCHARGE. The sampling diodes in 
the 8411A may be damaged by a discharge of static 
electricity. Momentarily ground and_ short 
connections of external equipment prior to making 
connection to 8411A input connectors. 


MAXIMUM INPUT LEVELS. Maximum input at 
8411A before damage occurs is 50 mW RF and 3 
Volts DC. RF levels above —10 dBm in the test 
channel and —16 dBm in the reference channel 
will cause distortion in the 8411A preamplifiers. 


SOLDERING ON PRINTED CIRCUITBOARDS. 
The soldering tool should have a power rating no 
higher than 40 watts and a tip no wider than 1/8 
inch. If these limits are exceeded, the board may be 
damaged by burning, by lifting the printed circuit, 
or by spotting. 


GROUNDING TRANSISTORS. Do not short- 
circuit the case of a chassis mounted transistor to 
the chassis because some transistors have collector 
internally connected to the'case. 


MAGNETIC FIELDS. When using 8414A Polar 
Display plug-in, do not place the 8410B near a 
Sweep generator containing a BWO which has an 
unshielded permanent magnet or the CRT may be 
permanently magnetized, causing poor focus. 
Separate 8414A from any magnetic source by at 
least two feet. 


8-4. LINE VOLTAGE REQUIREMENTS 


8-5. During testing, the network analyzer must 
be connected to a source of power which is 50 to 60 
Hz and 100, 120, 220, or 240 Vac +5% —10%. If 
adjustment of the dc power supplies is necessary, 
the network analyzer should be connected through 
a variable auto transformer to the ac power 
source. The line voltage at the input of the 8410B 
may then be adjusted + 10% of nominal (100, 120, 
220, or 240 Vac) to check regulator action in the 
power supply. 


8-6. MAINTENANCE AIDS 


8-7. Servicing Aids On Printed Circuit 
Boards 


8-8. As shown in Figure 8-1, the servicing aids 
provided on circuit boards include pry holes, 
numbered test points, transistor designators, 
terminal numbers, assembly designators, and 
assembly stock numbers with number-coded 
revision information. 


8-9. Circuit Board Extender 


8-10. A circuit board extender (HP Part No. 
08410-60109) is supplied with the 8410B and is 
stored behind the front panel assembly (Figure 
8-15). The extender raises boards clear of the 
chassis for easier access to the test points, and is 
designed to work with either 12 or 15 pin circuit 
boards. 


8-11. Printed Circuit Board Removal 


CAUTION 


Turn off the line voltage before 
removing, or replacing printed 
circuit boards. Damage _ to 
integrated circuits may occur if 
power is applied during printed 
circuit board removal or 
replacement. 
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Table 8-1. Service Sheets 


SERVICE PARTS 
SHEET & LOCATION 
SCHEMATIC ASSEMBLY NAME ASSEMBLY NO. HP PART NO. FIGURE NO. 


Sampler 8411A-Al 08411-80010 
Sampler 8411A-A2 08411-80011 
Power Amplifier 8411A-A3 08411-6005 
Stripline Assembly 8411A Stripline 08411-60029 
Shaping Amplifier 8411A-A6 08411-6001 


2 Reference Preamplifier 8411A-A4 08411-6003 
8-30 Test Preamplifier 8411A-A5 08411-6004 

3 Shaping Amplifier 8411A-A6 08411-6001 
8-33 VTO (Voltage-Tuned Oscillator) 8411A-A7 08411-6024 

4 Test AGC Amplifier 8410B-A12 08410-6038 
8-36 Reference AGC Amplifier 8410B-A14 08410-6039 

5 Reference 278 kHz Amplifier 8410B-A16 08410-60062 8-38 
8-39 

6 20 MHz Oscillator 8410B-A13 08410-6008 841 
8-42 

7 AGC Amplifier 8410B-A15 08410-6040 
8-45 


CO 
NO i! 
ey 


8 O—9 dB Attenuator 8410B-A2 08410-6014 8-20 
8-48 O—60 dB Attenuator 8410B-A3 08410-6015 8-20 
Amplitude Attenuator Amplifier 8410B-Al1 08410-60073 847 


20.278 MHz IF Amplifier 8410B-A4 08410-6003 8-50 

8-51 
Phase Detector 8410B-A5 08410-6037 8-53 
8-54 20.278 MHz Oscillator 8410B-A6 08410-6009 8-53 
VTO DC Amplifier 8410B-A7 08410-6041 8-56 
Search 8410B-A8 08410-6007 8-56 
Interconnect 8410B-A10 08410-6049 8-59 
8-60 Power Supply (+20V & -20V) 8410B-A10A1 08410-6050 8-59 


— — 


[o,e) 
Nn 
— 


Interconnect 8410B-A10 08410-6049 8-59 
8-62 Power Supply (-11 Vdc & 175 Vac) 8410B-A10A1 08410-6050 8-59 
Power Line Module 8410B-FL1 0960-0444 8-15 


Automatic Control 8410B-A9 08410-60106 8-63 
8-64 
A/D Converter 8410B-A18 08410-60107 8-65 
8-66 
16 Frequency Range 8410B-A19 08410-60108 8-67 
8-68 


Signal Wiring Diagram 8410B-A1S1 08410-6013 


8-69 
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HP STOCK NO. (SAME STOCK 
NO. MEANS INTERCHANGABLE ) 


Service 


ACTIVE COMPONENT DESIGNATORS 


(NUMBERED FROM LEFT TO RIGHT) 


K¢ A-017-4— 
4 08410-6010 


ie 


REVISION NO. 
(DENOTES 
ELECTRICAL 
DIFERENCES ) 


C-BrO°l Ce 


TEST POINTS 
(NUMBERED FROM 


PRY HOLE LEFT TO RIGHT ) 
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os 
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wry 
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Figure 8-1. Servicing Aids on Circuit Boards 


8-12. When removing printed circuit assemblies 
from the 8410B, care must be taken not to damage 
the assemblies. A pry hole (Figure 8-1) is located in 
the top center of each board. To remove the 
board, insert a soldering aid or screwdriver into 
the hole and pry against the housing. To prevent 
bowing the circuit board, apply pressure to the side 
of the board with the index finger to counteract the 
sideways pressure of the soldering aid or 
screwdriver (see Figure 8-2). 


8-13. Test Points 


8-14. The 8410B printed circuit assemblies 
contain test point posts with the test point number 
designation etched on the board (Figure 8-1). The 
schematic diagram for each assembly has the 
corresponding test point shown as a numbered 
black spot. 


(8-15. The 8411A printed circuit assemblies do 
not have test point posts. Test points shown on the 
schematic diagrams and the corresponding parts 
location diagram were selected as convenient 
locations to monitor voltage waveforms and do 
hot indicate test-point post locations. 


2. Printed Circuit Board Removal 


Figure 8- 
8-16. TROUBLESHOOTING 
8-17. General Procedure 


8-18. The troubleshooting procedure is divided 
into three maintanance levels. The first level of 
troubleshooting isolates trouble to either the 
8410B or 8411A. (See Figure 8-19.) The next level 
of troubleshooting further isolates trouble to a 
single printed circuit board, where possible. (See 
Figure 8-21 and 8-22). The last level of 
troubleshooting isolates trouble to a circuit within 
the printed circuit board. Procedures for this level 
are located on the page facing the schematic 


8-3 


Service 


diagram of each printed circuit board. Normal test 
point waveforms and voltages used in these 
procedures are shown on the schematic diagrams 
and are obtained, using the standard test 
conditions described in Figure 8-12. Test 
equipment required for troubleshooting is listed in 
Table 1-8. 


8-19. After a trouble has been located and 
corrected, either by performing an adjustment 
procedure or by replacing an assembly or 
component, the performance test procedures in 
Section IV should be performed. This ensures that 
all circuits in the instrument are operating within 
specifications. 


8-20. Transistor In-Circuit Testing 


8-21. The common causes of transistor failures 
are internal short-and open-circuits. In transistor 
circuit testing, the most important consideration is 
the transistor base-to-emitter junction. Like the 
control grid of a vacuum tube, this is the 
operational control point in the transistor. This 
junction is essentially a solid-state diode. For the 
transistor to conduct, the diode must conduct; that 
is, the diode must be forward biased. As with 
simple diodes, the forward-bias polarity is 
determined by the materials forming the junction. 
Use the transistor symbol on the schematic 
diagram to determine the bias polarity required to 
forward-bias the base-emitter junction. The B part 
of Figure 8-3 shows transistor symbols with 
terminals labeled. Notice that the emitter arrow 
points toward the type N material. The other two 
columns of the illustration compare the biasing 
required to cause conduction and cut-off in NPN 
and PNP transistors. If the transistor base-emitter 
diode (junction) is forward-biased, the transistor 
saturates. However, if the base-emitter diode is 
reverse-biased the transistor is cut off (open). The 
voltage drop across a forward-biased, emitter-base 
diode varies with transistor collector current. For 
example, a germanium transistor has a typical 
forward-bias, base-emitter voltage of 0.2 to 0.3 
volt when collector current is 1 to 10 mA, and 0.4 
to 0.5 volt when collector current is 10 to 100 mA. 
In contrast, forward-bias voltage for silicon 
transitors is about twice that for germanium types; 
about 0.5 to 0.6 volt when collector current is low, 
and about 0.8 to 0.9 volt when collector current is 
high. 
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A. Amplifier Characteristics 


CHARACTERISTIC COMMON COMMON COMMON 
BASE EMITTER COLLECTOR 

20KN.-SOOKLX 

502-0002 


302-502 5002-15002 
300KN-500K2 | 30KQN-50KQ 


Input Impedance 


Output Impedance 


Voltage Gain 500-1500 300 - 1000 <| 
Current Gain <| 25-50 25-50 
Power Gain 20dB -30dB 25dB-40dB 10dB-20dB 


(Emitter Follower) 


B. Transistor Biasing 
eyo CUTOFF CONDUCTION 


Figure 8-3. Transistor Operation 


NPN 


COLLECTOR 


ase-{{) 


EMITTER 


PNP 


COLLECTOR 
BASE 


EMITTER 


i] 
8-22. Figure 8-3, part A, shows simplified 
versions of the three basic transistor circuits and 
gives the characteristics of each. When examining 
a transistor stage, first determine if the emitter- 
base diode is biased for conduction (forward- 
biased) by measuring the voltage difference 
betweeen emitter and base. When using an 
electronic voltmeter, do not measure directly 
between emitter and base; there may be sufficient 
loop current between the voltmeter leads to 
damage the transistor. Instead, measure each 
voltage separately with respect to a voltage 
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common point (e.g., chassis). If the emitter-base 
diode is forward-biased, check for amplifier action 
by short-circuiting base to emitter while observing 
collector voltage. The short circuit eliminates base- 
emitter bias and should cause the transistor to stop 
conducting (cut off). Collector voltage should then 
shift to near the supply voltage. Any difference is 
due to leakage current through the transistor and, 
in general, the smaller this current, the better the 
transistor. If collector voltage does not change, the 
transistor has either an emitter-collector short 
circuit or emitter-base open circuit. 


8-23. Transistor Out-of-Circuit Testing 


8-24. The two common causes of transistor 
failure are internal short and open circuits. 
Remove the transistor from the circuit and use an 
ohmmeter to measure internal resistance. See 
Table 8-2 for measurement data. 


Table 8-2. Out of Circuit Transistor Testing 


Connect Ohmmeter 


Measure 
Resistance 
(ohms) 


Transistor 


Type 


Small 
PNP Signal 
Germa- 


Small 
co Signal 


emitter 
emitter 


nium emitter | base* 


emitter 


Silicon 


emitter | collector| very high 
read open) 


Small 


Suenal very high 


(might 
read open) 


Tease [emitter | 200-1000 


collector| emitter | Mh, often 
greater 
than 1M 


*To test for transistor action, add collector-base 
short. Measured resistance should decrease. 


collector | emitter 


Service 
CAUTION 
Most ohmmeters can supply 
enough current or voltage to 


damage a transistor. Before using 
an ohmmeter to measure transistor 
forward or reverse resistance, check 
its open-circuit voltage and short- 
circuit current output ON THE 
RANGE TO BE USED. Open-circuit 
voltage must not exceed 1.5 volts 
and short-circuit current must be 
less than 3 mA. See Table 8-3 for 
safe resistance ranges for some 
common ohmmeters. 


Table 8-3. Ohmmeters Used for Transistor Testing 


Varies 
with 
Serial 
Number 


8-25. Standard Circuits 

8-26. Diode Limiter or Clipper. The limiter or 
clipper is a circuit which removes positive or 
negative peaks from a waveform. It can be used 
either as a waveform shaping circuit or as a 
protective device to prevent excessive voltages. 
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FIELD EFFECT TRANSISTORS 


BLACK EPOXY 
METAL CASE METAL CA 
se (PLASTIC) ae 


DIODES 


DIODE SYMBOL 
ANODE ——*t—— CATHODE 


| woe J 


E &3 


STRIP | 
Ay w 2 CONICAL 
CATHODE CATHODE END 
(6 
ee 
ie i 
; Baer 
t i 


: ae 
| iB yi 
CATHODE CATHODE 


aA 


| * | 
J 
Is rs 


be 
CATHODE CATHODE 


Figure 8-5, Schematic A, shows a limiter which 
prevents the negative peak of the pulse from 
exceeding about —0.6 volt. Note that for a 
conducting silicon diode the cathode voltage is 
about 0.6 to 0.8 volt more negative than the anode. 
A typical diode limiter circuit is 8410B—AI15CR2. 


8-27. Diode Clamp. The clamper is a circuit 
which establishes either the positive or negative 
peak of a waveform at a particular dc reference 
voltage; in other words, it provides a definite 
baseline voltage for the waveform. Figure 8-5, 
Schematic B, shows a clamper which provides a 
baseline of about +20 volts for a negative pulse. A 
typical diode clamper circuits is 8410B—A7CRI1. 


8-28. Diode Regulator. A diode regulator uses 
either the constant reverse-bias breakdown voltage 
characteristic of a breakdown diode or the 
constant forward-bias voltage drop characteristic 
of a silicon diode. Power supply reference voltages 
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BI-POLAR TRANSISTORS 


BLACK EPOXY (PLASTIC) TRANSISTORS 


EBC 
METAL CASE TRANSISTORS 


DUAL 


DIODE CONDUCTS WHILE 
CAPACITOR CHARGES 


SS 


A. Limiter 


-V (> -0.8V) wv (>-56V) 


REGULATED REGULATED 
-0,8V f -56V 


0.8V 


C.Regulator 


Figure 8-5. Basic Diode Circuits 


are generally provided by breakdown diodes which — 
maintain a constant voltage when supplied with a | 
reverse-bias voltage greater than their specified 
breakdown voltage. Regulated voltages can also be - 
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provided by a forward-biased silicon diode which 
maintains a constant 0.6- to 0.8-volt drop. Figures 
8-5, Shematic C, shows connections for both types 
of diodes. A typical circuit of this type is 8410B— 
A10VR3. 


8-29. Transistor Amplifiers. There are three 
basic amplifier configurations (Figure 8-3, Part 
A). These amplifiers may be used alone or in 
combination to form complex circuits. 


8-30. Transistor Biasing and Conduction. In 
a transistor a small base-to-emitter current 
controls a large collector-to-emitter current. 
Typical NPN transistor and PNP transistor 
operation is shown in Figure 8-3, Part B; indicated 
current represents conventional flow of positive 
charges external to the transistor and is not 
intended to indicate flow of carriers inside the 
transistor structure. Notice that the effect of 
emitter-base-collector voltages is totally reversed 
between NPN and PNP transistors; circuits which 
are arranged for an NPN transistor usually 
function normally for a PNP transistor if supply 
voltages are reversed. 


8-31. Trigger Circuit. The trigger circuit (Figure 
8-6, Schematic A) is a limiter or squaring circuit 
which produces an output waveform with very fast 
rise and fall times. The trigger circuit is similar to 
the flip-flop except that the RC network in one 
half is replaced by the input signal. Capacitor Cl 
bypasses R3 to couple fast changes in voltage at 
the Q1 collector to the base of Q2. Either QI or Q2 
can conduct depending on the voltage at the input. 
Note that there is a slight difference in input 
voltage (called hysteresis) between switching with a 
negative-going input (time t,). A typical circuit of 
this type is 8410B—A8Q]1 and Q?2. 


8-32. Differential Amplifier. The differential 
amplifier (Figure 8-6, Schematic B) is composed of 
two transistor stages coupled together in the 
emitter circuit. Signals at the output of the two 
collectors are 180 degrees out of phase. Inverse 
feedback may be applied to the base of Q2 as 
Shown. As voltage at the emitter of QI changes, 
the emitter of Q2 also changes by the same 
amount. This changes the base-to-emitter bias of 
Q2. If a more negative voltage were applied to the 
base of Q1, current through QI would decrease, 
causing the emitter of QI to go in the negative 
direction. A negative-going voltage at the emitter 
Of Q2 increases the effective forward bias 


Service 


A. Trigger Circuit 


B. Differential Amplifier 
+V 


INPUT FEEDBACK 
ap eS SIGNAL 
(IF USED) 


C. Feedback Pair 


Figure 8-6. Basic Transistor Circuits 
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between base and emitter of Q2, causing it to 
conduct more heavily. Therefore, when current 
through QI decreases, current through Q2 
increases. A typical circuit of this type is 8410B— 
A14Q1 and Q2. 


8-33. Feedback-Pair Amplifier. The feedback- 
pair amplifier (Figure 8-6, Schematic C) is a high- 
gain direct-coupled amplifier stage composed of 
an NPN and a PNP transistor cascaded together. 
Feedback of the pair is accomplished by an RC 
network between the collector of Q2 and the 
emitter of Ql. Voltage gain of the stage may be 
calculated by the formula: RS plus R6 divided by 
R6. Gain through the amplifier may be changed by 
selecting either RS or R6. A typical circuit of this 
type is 8410B—A4QS and Q6. 


8-34. Field Effect Transistor (FET). Field 
effect transistors (Figure 8-7) have three 
terminals: source, drain, and gate which 
correspond in function to emitter, collector, and 
base of junction transistors. Source and drain 
leads are attached to the same block (channel) of N 
or P semiconductor material. A band of oppositely 
doped material around the channel (between the 
source and drain) is connected to the gate lead. 


8-35. In normal FET operation, the gate-source 
voltage reverse-biases the PN junction, causing an 
electric field that creates a depletion region in the 
source-drain channel. In the depletion region the 
number of available current carriers is reduced as 
the reverse-biasing voltage increases, making 
source-drain current a function of gate-source 
voltage. With the input (gate-source) circuit 
reverse-biased, the FET presents a high impedance 
to its signal sources (as compared with the low 
impedance of the forward-biased junction 
transistor base-emitter circuit). Because there is no 
input current, FET’s have less noise than junction 
transistors. Figure 8-7 shows the schematic symbol 
and biasing for N channel and P channel field 
effect transistors. 


8-36. RECOMMENDED TEST EQUIPMENT 


8-37. Test equipment required to maintain the 
Model 8410B/8411A is listed in Section I. If the 
equipment listed is not available, equipment that 
meets the minimum specifications shown may be 
substituted. (Figure 8-12. Standard Test Setup for 
Waveforms supplied.) 


8-8 


Model 8410B/8411A 


A. FET Amplifier Characteristics 


CHARACTERISTIC COMMON SOURCE COMMON DRAIN 
(Source Follower ) 


IMQ-I5MQ 
50K2-lOOK2Q 
10-200 

60dB-l00dB 


IMQ-I5MQ 
IKQ-lOKQ 
<| 
40dB-80dB 


Input Impedance 


Output Impedance 


Voltage Gain 


Power Gain 


B. [BRET Basing nnn SS 


N-CHANNEL 


<> 


DRAIN 
0 MAXIMUM INCREASING aye 
GATE CONTROL | CURRENT CONTROL RRENT 
VOLTAGE FLOW VOLTAGE 


SOURCE 


P-CHANNEL 


DRAIN 


GATE ) 


SOURCE 


INCREASING | DECREASES 
CONTROL 
VOLTAGE 


0 
CONTROL 
VOLTAGE 


Figure 8-7. Field Effect Transistor Operation 


8-38. REPAIR 
8-39. Part Location Aids 


8-40. The locations of chassis-mounted parts and 
major assemblies is shown in Figures 8-9 and 8-20. 
The locations of individual components mounted 
on a printed circuit board are shown opposite the 
appropriate schematic diagram. The part reference 
designator may be found from the schematic 
diagram. 
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8-41. Module Exchange Program 


8-42. This instrument may be quickly repaired by 
replacing a defective module with a restored- 
exchange module. To support the modular repair 
concept Hewlett-Packard has set up a module 
exchange program. 


8-43.. The procedure for using the module 
exchange program is given in Figure 8-8. When 
you locate the defective module, order a 
replacement module through the nearest Hewlett- 
Packard sales office. The restored-exchange 
module will be sent immediately directly from a 
customer service replacement parts center. When 
you receive the exchange module, return the 
defective module in the same special carton in 
which the exchange module was received. DO 
NOT return a defective module to Hewlett- 
Packard until you receive the exchange module. 


8-44. If you are not going to return the defective 
module to Hewlett-Packard, or if you are ordering 
a module for spare parts stock, etc., order a new 
module using the new module part number listed 
in Table 6-3 or 6-4. 


8-45. The Hewlett-Packard module exchange 
program allows you to obtain a fully tested and 
guaranteed restored-exchange module at a reduced 
price. (The reduced price is contingent upon return 
of the defective module to Hewlett-Packard.) 
Assemblies available for module exchange are 
listed in Table 6-1. 


8-46. After Service Product Safety Checks 


8-47. Visually inspect interior of instrument for 
any signs of abnormal internally generated heat, 
such as discolored printed circuit boards or 
components, damaged insulation, or evidence of 
arcing. Determine and remedy cause of any such 
condition. 


8-48. Using a suitable ohmmeter, check 
resistance from instrument enclosure to ground 
pin on power cord plug. The reading must be less 
than one ohm. Flex the power cord while making 
this measurement to determine whether inter- 
mittent discontinuities exist. Check resistance 
from instrument enclosure to line and neutral (tied 
together) with the line switch ON and the power 
source disconnected. The minimum acceptable 
resistance is 2 megohms. Replace any component 
which results in failure to meet this minimum. 


Service 


8-49. Check line fuse to verify that a correctly 
rated fuse is installed. 


8-50. Special Installation Instructions 


8-51. Replacement of certain components in the 
8410B and 8411A requires special procedures to 
prevent damage to parts and to complete proper 
installation. Components which require special 
procedures are the following: 


Cable 8411A-W1. 

Samplers 8411A-A1 and A2. 
Power Amplifier 8411A-A3. 
8411A Stripline. 

Step Generator Diode 8411A-CR1. 
Connector 8410B-J1. 


eee OS™ 


8-52. 8411A Cable W1, HP Part No. 08411- 
6013. HP Part No. 08411-6013 includes a kit 
which contains additional parts required to install 
the cable. 


Parts Included in the Cable Replacement Kit 


Cable Assembly 


08411-6013 
08411-2017 
P-08411-6013 


Coax Feed-thru 
Service Note 


To replace cable W1 perform the following: 
a. Preparation of 8411A. 


1. Cut off old wires and coaxial leads 
where they enter the 8411A casting (inside). 


2. Remove boot and old cable. 
b. __Installaion of Cable 
NOTE 


New cable has braid pulled over 
wires and coaxial leads. Braid is 
pointed to allow easy installation 
into 8411A. 


1. Carefully insert cable (with clamp- 
washer and bolt installed on cable) into 
8411A casting hole. 
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The module exchange program described here is a fast, efficient, economical 
method of keeping your Hewlett-Packard instrument in service. 


Locate defective module 
using troubleshooting pro- 
cedures and service sheets 
in this manual. 


ls a replacement module 
on hand? 


Order restored-exchange 
module from HP. Refer to 
the Replaceable Parts Sec- 
tion for part numbers. 


Swap replacement module 
and defective module. 


Return defective module 
to HP. 


*HP pays postage on boxes mailed 


in) UZS7Ae 
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Install the replacement 
module. Keep the de- 
fective module for re- 
turn to HP. 


Order restored-exchange 
module from HP. Re- 
fer to the Replaceable 
Parts Section for part 
numbers. 


Put restored-exchange 
module in spares stock. 


Return defective mod- 
ule to HP. 


Restored-exchange modules are 
shipped individually in boxes like 
this. In addition to the circuit 
module, the box contains: 

Module repair report 

Return address label 

Tape for resealing box 


Open box carefully - it will be used 
to return defective module to HP. 
Complete repair report. Place it and 
defective module in box. Be sure to 
remove enclosed return address 
label. 


Seal box with tape provided. Inside 
U.S.A.*, stick preprinted return 
address label over label already on 
box, and return box to HP. Outside 
U.S.A., do not use address label: 
instead, address box to the nearest 
HP office. 


Figure 8-8. Module Exchange Procedure 
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Clamp-washer must be 


When three to four inches of braided 
cable are inside casting, cut braid away 
from cable at a point about 1/4 inch 
from clamp-washer. 


NOTE 


firmly 


against cable jacket. 


Flare braid over clamp-washer and trim 
at largest diameter shoulder of clamp- 
washer. 


Carefully insert cable with clampwasher 
as far as possible into casting. 


Rotate cable until black wire is upper- 
most. 


NOTE 


Boot must be tightened enough to 
cut rubber washer. 


10. 


Ml; 


Hold wires firmly in place while moving 
boot against casting and tighten in 
place. 


One at a time remove the old unshielded 
color-coded wires in the 8411A and 
replace with same color-coded wires 
from new cable. Insert white wire with 
red strip thru hole in casting. This wire 
will be connected later. 


Remove old white coaxial cable and 
install center conducor with ferrite 
beads and shield of new white coaxial 
line. 


Loosen mounting screws of 8411A-A4 
circuit board and disconnect center 
conductor of red hole. 


Remove old red coaxial lead and old 
metal feed-thru from casting wall. 


Insert new red coaxial lead through first 
casting hole. 


Service 


NOTE 


Before installing new metal feed- 
thru in second casting wall, red 
coaxial leadwire should be installed 
and shield should be soldered to get 
sufficient heat on solder joint. 
Center conductor dielectric is teflon 
and will not be damaged by 
soldering heat applied to metal 


feed-thru. 


F2: 


3. 


14. 


15. 


16. 


Put center conductor lead through metal 
feed-thru. Extend shield over the new 
metal feed-thru and solder shield to 
feed-thru. 


Install metal feed-through in second 
casting wall and tighten in place with nut 
from original feed-thru. 


Tighten mounting screws of 8411A-A4 
circuit board and connect conductor of 
red coaxial lead. 


Using above procedure, steps 8 thru 14, 
install blue coaxial lead in other casting 
wall and connect to 8411A-AS. 


Turn 8411A over, remove A7 Assy 
mounting screws and carefully lift end 
of A7 Assy closest to cable end of 8411A 
to expose wires under the assembly. 


NOTE 


The brown coax cable and white 
wire with red stripe are used in 
automatic systems only. For 
standard systems they may be cut 
off where they enter the 8411A; 
however, the old cable must be 
removed to prevent ground loop 
problems. If the brown coax is to be 
connected the outer conductor 
(shield) between the circuit board 
and feed-thru will be re-installed on 
the new center conductor. 


17: 


Unsolder brown coax center conductor 
and shield from A7 Assy and cut off 
exposed center conductor to prevent 
damage to shield when removing center 
conductor. 
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18. 


20. 


21. 


Remove feed-thru- retaining nut, 
feed-thru and old center conductor from 
casting. 


Put new center conductor lead thru 
metal feed-thru. Extend shield over new 
metal feed-thru and solder shield to 
feed-thru. 


Insert center conductor and feed-thru in 
casting. Carefully insert center 
conductor thru old outer conductor, 
install outer conductor ground lug and 
feed- thru retaining nut on feed-thru and 
tighten nut. 


Connect center conductor and outer 
conductor to A7 Assembly. 


Replace old white wire with red stripe 
with wire from new cable. 


Replace A7 Assembly mounting screws. 


8-53.Sampler Asemblies 8411A-A1 and A2. 


To replace sampler, perform the following: 


a. 


b. 


HANDLING PRECAUTIONS. 


ip 


When attaching leads to the diode posts 
exert as little pressure as _ possible. 
Excessive pressure will break the diode. 


Do not allow the sampler to rest on the 
diode posts. 


The sampler diodes are sensitive to 
transients. When connecting leads to 
diode posts, always (a) connect the 
ground lead first, (b) discharge any 
energy stored in the other lead by 
grounding it, and (c) make connection to 
diode post. 


Diodes may be damaged if placed in 
presence of large electrostatic fields. 


REMOVAL PROCEDURE. 


i 


Remove APC-7 connector (Figure 8-9, 
Items 18 and 19) using spanner wrench, 
HP Stock Number 5060-0237 (supplied 
in Accessory Kit 11587A and APC-7 
Connector Tool Kit 11591A). 
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Remove the two Pozidrive screws (20) 
holding the cover (21) located behind the 
APC-7 connector. Remove the cover 
and the parts under the cover, noting the 
order of removal. 


Remove clip-on leads from both sides of 
sampler (24) and push leads into hole in 
casting. 


NOTE 


When plastic stripline cover, Figure 
8-8, Item 1, is removed, step 
recovery diode (12), rubber gasket, 
Mylar shim (13), and pellet resistor 
(14) are loose and _ should be 
removed to prevent loss. 


Remove metal screws (3 and 4) from 
plastic stripline cover (1) and remove 
cover. 


Remove mixer coax clamps (6), ferrite 
bead, and two metal screws (10) from 
end section of stripline board. 


Unsolder one end of stripline jumper (5) 
and remove end section stripline board. 


Remove the four Pozidrive screws (25) 
holding the sampler in place and lift 


sampler from casting. 


SAMPLER DIODE REPLACEMENT 


CAUTION 


The top diode (CR2) must NEVER be 
removed. If this diode is removed 
and the bottom diode (CR1) is still in 
position, the springloaded action of 
the bottom diode (CR1) will per- 
manently damage the sampler 
stripline. The top diode (CR2) is 
shimmed using the proper thick- 
ness of spacer(s) so the diode just 
makes contact with the sampler 
Stripline. This can only be done pro- 
perly by using a microscope. Also 
note that two diode clips are used 
for CR2. If CR2 is defective, the en- 
tire sampler should be replaced. 
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Figure 8-9. 8411A Exploded View 
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BOTTOM DIODE REPLACEMENT 
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d. INSTALLATION PROCEDURE 


1. Carefully loosen retaining screw 1. Insert new sampler into casting and 
(0520-0155) on bottom cap of sampler to install the four Pozidrive screws (25) to 
loosen bottom diode clip (0510-0939). hold sampler in place. Do not tighten 
(See cutaway drawing.) screws. 

2. Remove screw, flat washer, diode clip, 2. Install cover (21) and other paris 


bottom diode (CR1), and spring washer 


from samplenhousing: removed in Removal Instructions, Step 


b-2, in reverse order of removal. Tighten 


3. Reinstall spring washer, new bottom the two Pozidrive screws (20) evenly. 


diode, diode clip, flat washer, and re- 


taining screw, then tighten screw. 3. Install the APC-7 connector (18 and 19). 


i 


—— Flat Washer 


— 
| == Diode Clips (2) 


Top Diode 
CR2 (RSU) | 


Pulse Line | 
| Spacer(s) - Thickness is selected so the diode 


i just makes contact with sampler stripline. 
Sampler | 


Sampler 
Body 


Bottom Cap 


| Spring Washer (08411-20032) - Caution must 


be used to ensure that this washer is properly 


| installed when replacing bottom diode (CR1) 


| 
Bottom Diode - CR1 (USD) 1901-0564 or 


0960-0115 


I > ——— Diode Clip (0510-0939 
I drill Mark ; E 


ese Flat Washer (2190-0014) 


i Screw (0520-0155) 


BOTTOM VIEW 
OF SAMPLER 


Figure 8-10. Sampler Diode Replacement 
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Align the sampler mechanically so that 
the distance from center to center of the 
two APC-7 connectors is 4.750 inches. 
Tighten the four screws (25) to secure 
the sampler. To check mechanical align- 
ment of the sampler, connect the 8411A 
to an 8740A, 8741A, or 8742A. 


CAUTION 


Center conductor will break with ex- 
cessive bending. 


Insert 0.00S-inch-diameter center 
conductor of sampler drive coax 
through hole in end section of stripline. 


Install the two metal screws (10) holding 
the end section of stripline in place. Do 
not tighten screws. 


NOTE 


Use a microscope with vertical il- 
luminator to center the hole over the 
outer conductor of the sampler drive 
coax. 


7: 


10. 


i 


12: 


bs 


Carefully center the 0.018-inch-diameter 
hole in the stripline over the outer con- 
ductor of the sampler drive coax and 
tighten the two metal screws (10) to 
secure the end section of the stripline. 


Bend center conductor of drive coax to 
place it along center of stripline. 


Carefully install plastic clamp (6), ferrite 
bead, and tighten screw (7). 


Resolder stripline jumper (5) with as 
little solder as possible. 


Install step-recovery diode (12), Mylar 
spacers (13), rubber gasket, and pellet 
resistor (14) if removed. 


Install plastic stripline cover (1). 
Ground each clip of clip-on leads to 


casting, then connect clip-on leads to 
each side of sampler. 


14. Perform 


Service 


adjustment procedures, 
Paragraph 5-20 and 5-22, then the Per- 
formance Tests in Section IV. 


8-54. Power Amplifier Assembly 8411A-A3. 


To replace power amplifier, perform the follow- 


ing: 


a. POWER AMPLIFIER REMOVAL. 


1. 


Remove six Pozidrive screws from base 
of power amplifier. 


Turn the 8411A upsidedown and remove 
plastic stripline cover (Figure 8-9, Item 


1). 


Remove step generator diode (12) and 
Mylar shim (13) under diode. 


NOTE 


Apply minimum amount of heat to 
avoid damage to stripline. 


4, 


I 


Unsolder connection on stripline from 
step generator to power amplifier. 


Disconnect leads and remove power 
amplifier assembly from casting. 


POWER AMPLIFIER INSTALLATION. 


Clean solder from hole in stripline board 
(Figures 8-9, Item 9). 


Place the power amplifier assembly in 
the casting. 


Install and tighten the six Pozidrive 
screws in the base of the power 
amplifier. 


Solder the power amplifier connection 
to the stripline board. (Do not add pro- 
tective coating.) 


Reinstall step generator diode (12) and 
Mylar shim (13). 


Remove plastic screw (2) from the 


plastic stripline cover (1), and install 
cover. 
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7. Install plastic screw (2) in stripline cover 


(1). 


8. Reconnect all leads to the power 
amplifier. 


9. Adjust 8411A-A6R14 (power amplifier 
bias adjust). See adjustment procedure 
in Paragraph 5-20. 


10. Check alignment of 8411A_ tuning 
voltage shaping amplifier, Paragraph 
5-21. 


8-55. Step Generator Diode 8411A-CR1. 
To replace step generator, perform the following: 


a. Remove plastic stripline cover (Figure 8-9, 
Item 1). 


b. Remove step generator diode (12). 


c. Install new diode, with Mylar shim (13) 
positioned as shown in Figure 8-9. 


d. Remove plastic screw (2) from the plastic 
stripline cover (1) and replace cover. 


CAUTION 


Overtightening plastic screw (2) may 
damage stripline capacitor C1. 


e. Insert plastic screw (2) in stripline cover (1). 
Tighten only until finger tight. 


f. Check alignment of 8411A Tuning Voltage 
Shaping Amplifier, Paragraph 5-21. 


8-56. Stripline in 8411A. To replace stripline, 
perform the following: 


a. Remove metal screws from plastic stripline 
cover (Figure 8-9, Items 3 and 4) and remove 
cover. 


b. Remove step-recovery diode (12) and Mylar 
shim (13) under diode. 


c. Toreplace stripline end section: 
1. Remove plastic mixer coax clamp (6) 


and two metal screws (10) from end sec- 
tion of stripline. 
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2. Unsolder one end of stripline jumper (5) 
and remove end section of stripline. 


3. Insert 0.005-inch-diameter center 
conductor of drive coax through hole in 
end section of strip-line. 


CAUTION 


Center conductor will break with ex- 
cessive bending. 


4. Insert the two metal screws (10) to hold 
the end section of stripline in place. Do 
not tighten screws. 


NOTE 


Use a microscope with vertical il- 
luminator to center the hole over the 
outer conductor of the drive coax. 


5. Carefully center the 0.018-inch-diameter 
hole in the stripline over the outer con- 
ductor of the drive coax and tighten the 
two metal screws (10) to secure the end 
section of the stripline. 


6. Bend center conductor of drive coax, 
placing it along center of stripline. 


7. Carefully install plastic mixer coax 
clamp (6) and tighten screw (7). 


To replace stripline center section: 


1. Unsolder one end of each stripline 
jumper (5) and stripline resistors. 


2. Unsolder power amplifier connection to 
stripline and remove step-recovery diode 
contact (15 and 16) and stripline center 
section. 


3. Remove pellet resistor (14) from old 
stripline center section and install on 
new stripline center section. 


4. Insert new stripline center section and 
hold in place temporarily with three 
short screws (3). 


5. Resolder stripline resistors (8). (Do not 
add protective coating.) 
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e. Install step recovery diode (12) with Mylar 2. Force the pin out the rear of the 
shim (13) under diode. connector. 
f. Remove plastic screw (2) from stripline cover 3. Insert the new pin (with cable attached) 
(1). into the rear of the connector and force 
the pin into the connector until it is lock- 
g. Install plastic stripline cover. Note silicon ed into position. 


rubber pad over pellet resistor. 
; b. To replace the connector body of 8410B-J1, 


h. Insert plastic screw (2) in stripline cover (1). perform the following procedure: 

i. Perform adjustment procedures, Paragraphs 1. Remove knurled nut on front panel side 
5-20 and 5-22, then the Performance Tests in of connector. 
Section IV. 


8-58. PRINTED CIRCUIT BOARDS 
8-57. Input Connector 8410B-J1. To replace 


connector J1, perform the following: 8-59. The printed circuit boards in the 8410B and 
8411A are of the plated through type consisting of 

a. To replace an individual cable to 8410B-J1, metallic conductors bonded to both sides of in- 
perform the following procedure: sulating material. Soldering can be done from 


either side of the board with equally good results. 
1. Insert Burndy! Tool RX20-25V2 into 
Connector J1 over pin of cable to be Table 8-4 list required tools and materials. Follow- 
replaced. ing are recommendations and precautions perti- 
nent to printed circuit repair work. 


Burndy Corporation, Norwalk, Connecticut 


Table 8-4. Printed Circuit Soldering Equipment 


Soldering Tool Soldering Wattage ratings: 37.5 Ungar #776 Handle with 
Unsoldering Tip Temp: 750 - 800° F Ungar #1237 Heating Unit 
Tip Size: 1/8" OD 


Soldering Tip Soldering Shape: chisel Ungar #PL113 
general purpose | Unsoldering Size: 1/8" 


Suction device to Soldapullt by the Edsyn 
remove molten solder Company, Arleta, 
from connection California 


De-soldering Unsoldering multi- 
aid connection components 
(e.g. , sockets) 


Freon 
Acetone 

Lacquer Thinner 
Isopropyl Alcohol 
(100% dry) 


Resin (flux) Remove excess flux Must not dissolve 

solvent from soldered area etched circuit base 
before application of board material or 
protective coating conductor bonding 


agent 


Solder Component replacement 
Circuit board repair 


Wiring 


Resin (flux) core, 
high tin content (60/40 

tin/lead), 18 gauge (SWG) 
preferred 


GE Dri-Film 88 


General Electric Co. 
Silicone Products Div. 
Waterford, N.Y. 


Protective 
Coating 


Contamination, 
corrosion protection 
after soldering 


Good electrical insulation, 
corrosion-prevention 
properties 


Sli 
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a. Avoid unnecessary component substitution; 
it can result in damage to the circuit board 
and adjacent components. 


b. Do not use a high-power soldering iron. 
Excessive heat may lift a conductor or 
damage the board. 


c. Use a suction device (Table 8-4) or wooden 
toothpick to remove solder from component 
mounting holes. DO NOT USE A SHARP 
METAL OBJECT SUCH AS AN AWL OR 
TWIST DRILL FOR THIS PURPOSE. 
SHARP OBJECTS MAY DAMAGE THE 
PLATED-THROUGH CONDUCTOR. 


d. After soldering, remove excess flux from the 
soldered area and apply a protective coating 
to prevent contamination and corrosion. See 
Table 8-4 for recommendations. 


8-60. A broken or burned section of conductor 
can be repaired by bridging the damaged section 
with a length of tinned copper wire. Allow ade- 
quate overlap and remove any varnish from etched 
conductor before soldering wire into place. 


8-61. Component Replacement. A _ general 
procedure for replacing a component is as follows: 


a. Remove defective component from circuit 
board. 


b. Remove solder from mounting holes using a 
suction desoldering aid (Table 8-4 or wooden 
toothpick. 


c. Shape leads of replacement component to 
match mounting hole spacing. 


d. Insert component leads into mounting holes 
and position component as original was posi- 
tioned. DO NOT FORCE LEADS OF 
REPLACEMENT COMPONENT INTO 
MOUNTING HOLES. Sharp lead ends may 
damage plated-through conductor. 


NOTE 


Axial lead components, such as 
resistors and tubular capacitors, 
can be replaced without un- 
soldering. Clip leads near body of 
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defective component, remove 
component and straighten leads left 
in board. Wrap leads of replacement 
component one turn around original 
leads. Solder wrapped connection 
and clip off excess lead. 


8-62. Transistor Replacement. A _ general 
procedure for replacing a transistor is as follows: 


a. Donot apply excessive heat. See Table 8-4 for 
soldering tool specifications. 


b. Use a heat sink such as pliers or hemostat 
between transistor body and hot soldering 
iron. 


c. When installing areplacement transistor, 
ensure sufficient lead length to dissipate heat 
of soldering by maintaining about the same 
length of exposed lead as used for original 
transistor. 


8-63. Diode Replacement. Solid state diodes 
are in many physical forms. This sometimes results 
in confusion as to which lead or connection is for 
the cathode (negative) or anode (positive), since 
not all diodes are marked with the standard 
symbols. Figure 8-4 shows examples of some diode 
marking methods. If doubt exists as to polarity, an 
ohmmeter may be used to determine the proper 
connection. It is necessary to know the polarity of 
the ohms lead with respect to the common lead for 
the ohmmeter used. Ohms lead polarities for some 
common ohmmeters are shown in Table 8-4. When 
the ohmmeter indicates the least diode resistance, 
the cathode of the diode is connected to the oh- 
mmeter lead which is negative with respect to the 
other lead. 


NOTE 


Diode replacement instructions are 
the same as those for transistor 
replacement. 


8-64. SCHEMATIC DIAGRAMS. 


8-65. The schematic diagrams in this section 
represent the circuits electrically. They are not 
wiring diagrams, though wire colors are given 
when practical. 


8-66. The circuits are arranged according to 
signal flow; consequently, some switch and circuit 
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assemblies may be shown in part on more than one Figure 8-11. Notes and explanations of symbols 
diagram. If so, the reference designation is pertaining to all the diagrams are contained in 
preceded by P/O, for ‘‘Part Of’’, and is followed Figure 8-12. Figure 8-12 also contains the test 
by a notation of the number of parts into which setup and measurement conditions required to 
the assembly has been divided. obtain the normal test point waveforms and 


voltages noted on the schematic diagrams. Notes 
about specific components, circuits, or conditions 


8-67. Service Sheet numbers are used to cross Bree enmariheriatrant to whichihey apply) 


reference connections between schematics. A list 
of the service sheets and the assemblies shown on 


the drawings is listed in Table 8-1. 8-69. As an aid to finding components and 


assemblies in the set of diagrams, each diagram 
has a box labelled Reference Designations that 
8-68. Some of the general information ob- contains all the reference designations appearing 
tainable from the schematic diagrams is shown in on the diagram. 


REFERENCE DESIGNATIONS 


A2-ASSY 


Assembly Assembly Assembly C1 
Designation Name Part No. ay 


\ 
_—————————————— eee eference 
(O8708-GO07) — Seket Designation Seo tion 


For A2 Assy. inde 


Al RECTIFIER ASSY oa ; 
(08708-6001!) A2 DC REGULATOR ASSY 


ar Assembly Solder 
Point Numbered 


Non-Plug-in 
Connection 
Information 


J3 not Mounted 
on Assembly A2 


Value selected 


| 
xA2 


; Steet Number indicates 

fou best Gueration, a. . Pin of Socket (XA2) 
A bl Wire Color, Color Code same as Resistor Code value shown is OHNE COL 
Be pein t First number identifies Base Color, Second Average or most Information 


Number identifies Wider Stripe, Third Number Commonly selected value, 
identifies Narrower Stripe. E.g., 947 denotes 
White, Yellow, Violet wire (MIL-STD-681). 


Figure 8-11. General Information on Schematic Diagrams 


Not Numbered 


Resistance is in ohms and capacitance is in microfarads unless otherwise noted. 
P/O = part of. 


*Asterisk denotes a factory-selected value. Value shown is typical. 
Capacitors may be omitted or resistors jumpered. 


Screwdriver adjustment. 
Panel control. 


Encloses front panel designations. 


Encloses rear panel designation. 


Circuit assembly borderline. 


Other assembly borderline. 


Figure 8-12. Schematic Diagram Notes (Sheet 1 of 3) 
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Heavy line with arrows indicates path and direction of main signal. 


Heavy dashed line with arrows indicates path and direction of main feedback. 


Wiper moves toward CW with clockwise rotation of control as viewed from shaft 
or knob. 


Numbers in circles on circuit assemblies show locations of test points. 


Encloses wire color code. Code used (MIL-STD-681) is the same as the 
resistor color code. First number indentifies the base color, second number 

the wider stripe, and the third number identifies the narrower stripe. E.g., 
denotes white base, yellow wide stripe, violet narrow stripe. 


Voltage regulator (breakdown diode). GENERAL LOGIC ELEMENTS 


Step recovery diode. _)2t~— NOR Gate 
Field effect transistor with N-type base. NAND Gate 


' Field effect transistor with P-type base. Buffer 


Capacitive diode (Varicap, varactor). 


General 0 Flip- Operational 
Element Say dee lly) Amplifier 


12. CONDITIONS FOR DC VOLTAGE AND WAVEFORM MEASUREMENT 


a. LINE VOLTAGE: 100, 120, 220, or 240 VAC, +5% -10%, 50 to 60 Hz. 


8410B CONTROL SETTINGS 


FREOJRANGE (GHZ) ie eee ee to include frequency 

applied to 8411A inputs 
SWEEP STABILITY 2209 ee a ee ee CW detent 
TESTIGHANNEL GAIN® ee es ee eae tre cena ere 69 


AMPTP VERNIER 2 pc 3) cee eer ae ere eee eee co 
PHASE VERNIE Rey ee cere eee 


Ca Connect equipment as shown in standard test setup. Adjust signal source for a power 
level of -30 dBm at the 8411A REFERENCE port and -10 dBm at the 8411A TEST port. 
Amplitudes given throughout the 8410B and 8411A assume these power levels at the 
8411A input ports. 


d. To check SEARCH waveforms, disconnect RF input from signal source and set 8410B 
FREQ RANGE switch to maximum clockwise position (0.1 to 0.25 GHz). 


e. To view most waveforms in the 8411A, an Oscilloscope or Spectrum Analyzer must be used. 
Waveforms shown on the 8411A schematics are obtained using Oscilloscope HP Model 1740A. 
Waveforms at the stripline, power amplifier, and VTO are taken using a blocking capacitor, 

HP 10217A, at the end of the probe. Information is also given in the troubleshooting procedure 
for using SPECTRUM Analyzer HP Model 8565A. 


Figure 8-12. Schematic Diagram Notes (Sheet 2 of 3) 
8-20 


Model 8410B/8411A Service 


DC voltages shown on the schematic diagrams should be taken with a digital 
voltmeter with 10 megohm input impedance and 0.05% accuracy. 


Some of the dc voltages in 8410B-A7 and 8410B-A8 are shown as fractions. 
The numerator is the voltage during search conditions (no RF input signal 
to 8411A). The denominator is the voltage during phase-locked condition. 


DC voltages at 8410B-A4 and 8410B-A5 are taken with 8411A disconnected from 
8410B. 


STANDARD TEST SETUP FOR SCHEMATIC WAVEFORMS AND VOLTAGES 


SWEEP RF 


OSCILLATOR = PLUG-IN FREQUENCY COUNTER AC VOLTMETER DUAL POWER SUPPLY 


OUTPUT 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


HARMONIC 
FREQUENCY 
10 dB CONVERTER 


ATTENUATORS 
POWER 


SPLITTER 


THERMISTOR 
MOUNT 


SPECTRUM ANALYZER 


Figure 8-12. Schematic Diagram Notes (Sheet 3 of 3) 
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8410B TROUBLESHOOTING PROCEDURE 


DESCRIPTION 


If the 8410B has trouble phase locking or tracking over single octave or multioctave bands, the 
following troubleshooting procedure should be followed. The troubleshoooting is divided into two 
parts. Part I tests the A19 Frequency Range Assembly and part of the A18 A/D Converter Assembly 
used in both AUTO mode and for selected frequency ranges. Part II tests the A9 Automatic Control 
Assembly and part of the A18 A/D Converter used in AUTO mode only. 


PART | 
TEST SETUP 


NETWORK DISPLAY 
ANALYZER — PLUG-IN DIGITAL MULTIMETER 


NOTE: Use floating terminals on Digital Voltmeter. 


TEST EQUIPMENT: Item 11, Table 1-8. 


PROCEDURE 


a. Check overall frequency range selection as follows: 
1. Remove AY Automatic Control Assembly. 
2. Position A19S1 to TEST. 
3. Stepping FREQ RANGE (GHz) control through all frequency range positions, make 
resistance checks designated in the table below. 
NOTE 
Use 10K ohms fullrange display on Digital Voltmeter. Improper range 
selection may result in inaccurate readings. 


4.If the resistance check is good, proceed to Part II of the 
troubleshooting procedure. If the resistance check is incorrect, 
proceed to Part I, step b. 
b. Set FREQ RANGE (GHz) control to the position where an 
incorrect indication was found in step a. Make voltage checks at 
the designated test points in the following table. 


Figure 8-13. 8410B Troubleshooting Procedures (Sheet 1 of 5) 
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PART | (Con't.) 


RESISTANCE (OHMS) 


A19TP5 to A19TP2 A19TP4 to A19TP3 
NOMINAL HIGH ice NOMINAL HIGH 


FREQ RANGE (GHz) 


TEST POINT VOLTAGE 


FREQ RANGE (GHZ) 


.O- | 2.8- 5.7- | 8.0-| 11.3- 
: 5.7 11.3 | 16.0 | 18.0 


. If Part I, step B checks good, the problem is on the A19 Frequency Range Assembly. If 
Part I, step B check indicates incorrect, the problem is on the A18 A/D Converter As- 
sembly. 


Reinstall A9 Automatic Control Assembly and return A18S1 to NORMAL position 


Figure 8-13. 8410B Troubleshooting Procedures (Sheet 2 of 5) 
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8410B TROUBLESHOOTING PROCEDURE 


PART Il 


SWEEP RF DUAL DC 
OSCILLATOR PLUG-IN POWER SUPPLY DIGITAL MULTIMETER 


FREQ REF | — A 


SEO mS: 0009 


PROGRAMMING 


NETWORK DISPLAY 
ANALYZER PLUG-IN 


me eee es wee es es ee ee ee 


SOURCE 
SOURCE CONTROL CONTROL 


APC-7 
SHORT 


HARMONIC 
FREQUENCY 
TRANSMISSION OR Dries DUAL TRACE 
UNKNOWN 


REFLECTION TEST UNIT hoe OSCILLOSCOPE 
ATTENUATOR 
26 TEST 


|_ oO O 
H 


10 dB 
ATTENUATOR 


| Be} 

go 

ea 

oo 

e 
©: 
s 


== fs) E i O H 
q@O°o 


EXTERNAL 
TRIGGER 


TEST EQUIPMENT: Items 1, 4, 5, 9, 11, 16, and 20, Table 1-8. 


CAUTION 


Do not apply more than +20V to FREQ REF INPUT. 


PROCEDURE 


a. Ground A18TP7 and connect the power supply to FREQ REF INPUT. 
b. Check the A/D Converter Assembly as follows: 
1. Check the Multiplexer output voltages for the corresponding Frequency Reference Input 
voltages given in the table below. If the Multiplexer output voltages are correct, proceed 
to Part II, step c. If voltages are incorrect proceed to Part II, step b-2. 
2.Set the FREQ REF INPUT voltage for the incorrect Multiplexer output voltage 
indication obtained in Part II, step b-1. Check the corresponding Latch output voltages 
shown in the table below. 


Figure 8-13. 8410B Troubleshooting Procedures (Sheet 3 of 5) 
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PART II (Cont'd) 


3. If the Latch output voltages are incorrect, the trouble is in the Log A/D Converter or 
Latch circuitry. If the Latch output voltages are correct, the trouble is in the Encoder or 


Multiplexer circuitry. 
MULTIPLEXER OUTPUTS 


FREQ REF A18TP2 A18TP3 A18TP4 A18TP5 A18TP6 
INPUT 
OV 


FREQ 


REF 
INPUT Pin 1 Pin 1 Pin 11 Pin10 Pin2 | Pin1 Pin 11 Pin 10 Pin2 | Pin1 Pin 11 Pin 10 Pin2 


OV OV OV OV 


Oe Ve nL ZN. 
mrideoV }+12V '4+12V +12V 


c. Remove ground from A18TP7 and disconnect power supply. 
d. Connect FREQ REF INPUT from sweep oscillator and set FREQ RANGE (GHz) control to 


AUTO. 
e. Set the sweep oscillator to sweep over more than one octave band (Example 2GHz to 6 GHz) 


Figure 8-13. 8410B Troubleshooting Procedures (Sheet 4 of 5) 
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f. With Channel A of the oscilloscope connected to the 8620C SWEEP OUT, connect Channel 
B to the test points designated in the timing diagram below. Set oscilloscope for a chopped 
display and negative trigger slope. Check that the two triggers and the leading edges of each 
pulse coincide (except HOLD ALLOW, which may remain high (+10V) for more than one 
trigger). 


NOTE 


If an 86290A RF section is not used, the sequential break points at 6.2 GHz 
and 12.4 GHz will not be present. 


g. If Part II step f check indicates incorrect, the problem is in the A9 Automatic Control 
Assembly or the control signals fed to it. 


8411A VTO HARMONIC 
NUMBER CHANGE 12.4 GHz 


84108 
RANGE CHANGE O=CH? 


RETRACE 


8620A 
SWEEP OUT 


VTO LIMIT 
OV TRIGGER 
(ASTP7) 


EXTERNAL 
+10V ; ; TRIGGER 
(ASTP9) 


A/D CONVERT 
(ASTP10) 


4 ' : LOOP 
+10V ; INITIALIZE 
OV (A9TP6) 

' 1.5 mSEC 


; < oa msec | 
| LOCK 
+10V DETECTION 
OV (A9TP2) 


| \ | | 1 \ 1.6 mSEC | 
| ] am i+ .2mSEC! 


"s/o sla a et ce gern al lea 
OV STOP SWEEP 


\ \ (ASTP3) 


HOLD 
ALLOW 
(ASTP5) 


Figure 8-13. 8410B Troubleshooting Procedures (Sheet 5 of 5) 
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AMPL/TUDE : 
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OSCILLATOR ° 
° PHASE SIGNAL 
° FOR MODEL 
278kHz ° 84120, 8413A 
ZB * PLUG- IN 
ANN * TEST CHANT 
} f 
TeveL y | OUTPUT} 
t * AMPLITUDE 
AGC AMPL OFFSET AMBL SOFESET 2SIGNAL 
*FOR MODEL 
SECOND R1 A2 A3 °8413A PLUG-IN 
MIXER ea ie 
20.278 
*AMPLITUDE 
SIGNAL FOR 
& G jd JS *MODEL B414A 
SPLUG-IN 
nek Ouse, PN eae ne 7 
VERNIER TEST CHANNEL — | | BLANK | 
GAIN (DB) Bie raisers 
SOURCE + 
CONTROL ! 


Figure 8-14. Basic Block Diagram 
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f. With Channel A of the oscilloscope connected to the 8620C SWEEP OUT, connect Channel 
B to the test points designated in the timing diagram below. Set oscilloscope for a chopped 
display and negative trigger slope. Check that the two triggers and the leading edges of each 
pulse coincide (except HOLD ALLOW, which may remain high (+10V) for more than one 

trigger). 


NOTE 


If an 86290A RF section is not used, the sequential break points at 6.2 GHz 
and 12.4 GHz will not be present. 


g. If Part II step f check indicates incorrect, the problem is in the AY Automatic Control 
Assembly or the control signals fed to it. 


8411A VTO HARMONIC 
NUMBER CHANGE 12.4 GHz 


8410B 
RANGE CHANGE &2GH2 


RETRACE 


8620A 
SWEEP OUT 


VTO LIMIT 
OV TRIGGER 
(A9TP7) 


EXTERNAL 
+10V TRIGGER 
(A9TP9) 


A/D CONVERT 
(ASTP10) 


d ' : LOOP 
+10V ; INITIALIZE 


(ASTP6) 
; fae, 1.5 mSEC 
— 0.4 mSEC 
LOCK 


+10V 3 DETECTION 
| (A9TP2) 
oe 1 | | | aay 1.6 mSEC | 
bee re Keen? mSECH 


OV STOP SWEEP 


| | (ASTP3) 


HOLD 
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(ASTPS5) 
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Figure 8-15. Model 8410B Test Points (1 of 2) 
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Figure 8-15. Model 84108 Test Points (2 of 2) 
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Figure 8-20. Model 8410B Test Points ( 1 of 2) 
8-30 


Model 8410B/84 Service 


Check for normal wave- 
rouble in AMPL VER- 


Remove Al5, Waveform form at rear pan q 

3 i panel TEST |NO 

at A14TP1 should be NO Shes gta Go to CHAN OUTPUT, J4. NIER R1 or TEST CHANNE 
220 mV +30 mV P-P, on 278 kHz GAIN attenuators A2 or A3. 


YES 
Trouble in Al5. Go to 
Figure 8-43 


Connect VITVM between J2- 
20 and J2-21. Indication 
should be 175 VAC -10 VAC. 


J10 YES 


Trouble in A16. Go to 8410B checkout complete. 
1 Figure 8-37 


NO Trouble in Transformer 
Fi; 


Check for normal 


waveform at A12TP2, 
NO Trouble in A13. Go to 
Figure 8-40 


Trouble in Al2. Go to 
Figure 8-34 


Trouble in All. Go to 
Figure 8-46 


Figure 8-21. Model 8410B Troubleshooting 
8-31 


TOP VIEW 


Figure 8-18. Models 8410B/8411A Interface Test Points ( 1 of 2) 


BOTTOM VIEW 


Figure 8-18. Models 8410B/8411A Interface Test Points ( 2 of 2) 


EQUIPMENT 
SETUP 


1, Connect equipment 
as shown in test setup 
in Figure 8-12 (3 of 3). 
Do not install plug-in 
display in 8410B. 

2. Connect thermistor 
mount to power splitter 


output. Adjust signal 
source for —10 dBm 
power meter indica- 
tion. 

3. Disconnect thermis- 
tor mount. Reconnect 
power splitter to 
8411A. 


8410B POWER 
SUPPLY TEST 


Connect digital voltmeter 
(DVM) to A10AITP2 Indica 
tion should be -20.0 Vdc 
+£0,025Vdc., If not, adjust 
to - 20.0 Vde with 
8410B-A10A1R22. 


YES 


Connect DVM to 8410B- 
A10AITP1. Indication 
should be +20.0 Vdc 
+0.025 Vde. If not, adjust 
to +20,0 Vdc with A10A1R9 


YES 


Connect DVM to A10A1TP3, 
indication should be 
-11.0 Vde +0.5 Vde. 


NO 


YES 


CW MODE 
OPERATION 


Remove 8410B-A8. Ground 
8410B-A7TP1. Connect 
DVM to 8410B-A7TP6. 
Adjust 8410B SWEEP 
STABILITY control through 
its range. DVM should in- 
dicate range of approxi- 
mately +9.0 to +10.5 

Vdc (Voltage range de- 
pends on setting of 
A7R10). 


Yes 


Connect oscilloscope to 
8410B-A14TP4. Adjust 
SWEEP STABILITY 
control for maximum 
waveform amplitude at 
oscilloscope. Amplitude 
should be 30 to 45 mV P-P. 


NO 


YES 


+20 volt supply defective, 
or + 20 volt bus overloaded | 
Go to Figure 8-58. 


+20 volt supply defective, 
or +20 volt bus overloaded. 
Go to Figure 8-58. 


-11 Volt supply defective. 
Go to Figure 8-60. 


8410B defective. Trouble- 
shoot 841 0B using proce- 
dures in Figure 8-21. 


8411A Defective. 
Troubleshoot 8411A 


using procedures in 
Figure 8-24. 


Connect Oscilloscope to 
8410B-A12TP4, Adjust 
SWEEP STABILITY 
control for maximum 
waveform amplitude at 
oscilloscope. Amplitude 
should be 25 to 45 mV P-P. 


Remove ground from 


8410B-A7TP1. Reinstall 


8410B-A8. Set SWEEP 
STABILITY control to 
CW position, Install 
8412A plug-in in 
8410B. Set 8412A 
MODE switch to 
AMPL. Check for 
phase-lock by ad- 
justing 8410B AMPLI- 
TUDE VERNIER 
control. Indication 

on 8412A should 

be magnitude change 

of approximately 

2 dB. 


YES 


SWEPT MODE 
OPERATION 


Set signal source 

to sweep octave 
band. Adjust SWEEP 
STABILITY for best 
phase lock across 
band. Readout 
indicates phase 

lock across octave 


band as shown below. 


8412A 


YES 


8410B/8411A interface 
operating correctly; if 
trouble is still present 


troubleshoot 8410B using 
procedures in Figure 8-21. 


84114 defective. 
Troubleshoot 8411A 
using procedures in 
Figure 8-24. 


8410B defective. 
Troubleshoot 8410B 
using procedures in 
Figure 8-20. 


Set signal source 

for CW mode. Set 
8410B SWEEP 
STABILITY control 
to CW position. 
Check 8412A plug- 
in for phase lock. 
Check for normal 


waveform at 8410B- Trouble in 8410B-A6. Go 


to Figure 8-52. 


Check for normal wave- 
form at 8410B-A5TP2. 


20.278 MHz 


NO Trouble in 8410B-A4. Go 


to Figure 8-49. 


Reduce signal source RF 
signal to 10 mV P-P at 

Al14TP4, Signal at 8410B- 
A5TP2 should be greater 
than 1.5 volts P-P. 


YES 


Remove 8411A cable from 
8410B-J1 input. Check for 
zero +50 mV at 8410B- 

ASTP1 and A5TP3, 


NO Trouble in 8410B-A5. Go 
to Figure 8-52. 


NO Trouble in8410B-A4. Go 
to Figure 8-49. 


YES 


If poor phase-lock across 
octave band is indicated, 
check 8410B-A7 and A8 as 


directed in Figure 8-55, If 
these check OK, trouble is 
in 8411A. Go to Figure 8-24, 


Figure 8-19. Model 8410B/8411A Interface Troubleshooting 


Service 


8-30 


Fl J4 J18 J5 J15 C3 


Sistetercetans: 


TOP VIEW 


Figure 8-20. Model 8410B Test Points ( 1 of 2) 
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Figure 8-20. Model 8410B Test Points ( 2 of 2) 


SET UP TEST 
CONDITIONS 


From 8410B/8411A inte: 
face test, 


PHASE-LOCK AND 
SEARCH CIRCUIT 


1. Using the test setup 
in Figure 8-12 (3 of 3), 
set input RF power to 
8411A (—10 dBm at 
TEST, —30 dBm at 
REF). 

2. Set 8410A FREQ 
RANGE to signal source 
frequency, SWEEP 
STABILITY to CW 
detent, TEST CHANNEL 
GAIN to 69 dB, and 
AMPL VERNIER 
control maximum clock- 
wise. 


This procedure does 
not require instal- 
lation of a read- 
out plug-in in the 
8410B. 


NOTE 


Disconnect 8411A cable 


from 8410B-J1 input. 
Connect oscilloscope to 
ATTP6, sawtooth search 
waveform should be present, 


500 Hz 
VAVAVAVA >0.2V 
+r 
Note 


Frequency is 250 Hz 
in the two lowest and 
the highest frequency 
ranges. 

Amplitude depends on 
freq. range switch 
setting. 


YES 


Reconnect 8411A cable 
to 8410B-J1 input. Saw- 
tooth waveform at A7TP6 


should disappear (indi- 
cating phase-lock). 


YES 


NO 


Check for normal wave- 
form at A8TP3. 


500 Hz 


ed 


a) 


of AT. Go to Figure 8-55. 


Check for normal wave- 


YES 


Disconnect 8411A cable 
from 8410B-J1 input. 


Check for zero +50 mVDC 


at ASTP1. 
YES 


Check for zero +50 mVDC 
at A8TP1. 


Trouble is in DC amplifier 


Trouble in A8. Go to 
Figure 8-55 


form at A6TP2. 
NO Trouble in A6. Go to 
20.278 MHz Figure 8-52. 
1.8 to 
2.8V 


1, Trouble could be in 
A5. Go to Figure 3-68, 


2. Trouble could be 
A7Q3 shorted. Go to 
Figure 8-55. 


Trouble in A5. Go to 
Figure 8-52. 


Reconnect 8411A cable to 
8410A-J1 INPUT. Re- 
move A8, Ground A7TP1, 
Connect oscilloscope to 
A4TP1, Adjust 8410B 
SWEEP STABILITY con- 
trol for maximum ampli- 
tude waveform on 
oscilloscope, 


20.278 MHz 


Install A8 and remove 
ground from A7TP1. Re- 
move AS. Apply -500 mV 
DC to A8TP1. Connect 
Oscilloscope to A8TP3, 

If search waveform is 
present, trouble is in A8. 
(Go to Figure 8-55, ) If no 
search waveform is pres- 
ent, A5 is defective, 

(Go to Figure 8-52. ) 


Trouble in A4, Go to 
Figure 8-49 


LOCK-MODE 
SWITCH 


Trouble in A8. Go to 
Figure 8-55. 


Trouble in A8, Go to 
Figure 8-55 


NO Trouble in Al3. Go to 
zy Figure 8-40 


Check fo roxima 
Remove AS. With exter- }X® SSCS coc 
nal DC power supply, 
apply +500 mVDC to 
A8TP1 and apply 
-300 mVDC to ATTP1. 
DC voltage at ATTP3 Trouble in A7. Go to 
should be zero, Figure 8-55 
YES 
Reduce voltage at A8TP1 
to zero Vde, DC voltage |NO Check for approximately 
at A7TP3 should be +9 Vde at A8TP2. 
-300 mvDC. 
YES 
Trouble in A7. Go to 
Reinstall A5 and discon- Figure 8-55 
nect external power 
supplies from 8410B, 
YES 
REFERENCE 
CHANNEL MIXER 
AMPLIFIER 
AND AGC 
Connect oscilloscope to Check for normal 
AI4TP4, Decrease sig- waveform at A13TP1. 
nal source power until NG 
waveform is 10 mV P-P, | 20 MHz 
Remove Al5. Waveform 
at A14TP1 should be WY 1.8V 
22 mV +3 mV P-P 
YES 
YES 
Trouble in Al4. Go to 
Figure 8-34 
Reinstall Al5. Wave 
form at Al4TP1 should |NO Set external DC power 


be 220 mV 


supply to zero VDC. Con- 
nect positive lead to 
A15TP4 and negative lead 
to ground, Increase power 
supply voltage to +1.0 
Vdc. Waveform at 
A14TP1 should increase 
to greater than 220 

mV +30 mV P-P. 


Trouble in A15. Go to 
Figure 8-43 


Trouble in Al4. Go to 
Figure 8-34 


Adjust signal source RF 
power for 100 mV 

+5 mV P-P at A14TP4. 
(If unable to obtain 
100 mV signal, set 
signal source to max- 
imum power level.) 
Waveform at AI4TP! 
should be 220 mV 

£30 mV P-P 


YES 


Check for normal waveform 

at rear-panel REF CHAN 

OUTPUT J3. readout 

plug-in installed in 8410B. ) 
278 KHz 


NO 


NO 


Remove Al5. Waveform 
at A14TP1 should be 
220 mV +30 mV P-P 


Trouble in Al5. Go to 


Trouble in Al6. 
Figure 8-37 


Go to 


® oo) 
D jhe 
PTs) 


TEST CHANNEL 
MIXER & 


AM 


PLIFIER 


Check for normal wave- 
form at Al2TP1. 


278 KHz 
WN 
am oe 


YES 


Decrease signal so 
RF power for 10 mV P-P 
at Al2TP4. Output at 
Al12TP1 should be 220 mV 
+30 mV P-P 


YES 


Adjust signal source 
power for 100 mV P-P at 
A12TP4. (If unable to 
obtain 100 mV signal, 
set signal source to max- 
imum power level.) 
Check for normal wave- 
form at Al1TP3 


278 KHz 


AU | 


YES 


NO 


NO 


Check for normal 
waveform at Al2TP2 


o 1 A13 
20 MHz Trouble in Al 


Trouble in Al2. Go tc 
Figure 8-34 


Trouble in Al2. Go to 
Figure 8-34 


Service 


Check for normal w 
form at rear panel TEST |NO 
CHAN OUTPUT, J4 

278 kHz 


¢ nect VTVM between J2 


10 VAC 


uld be 


8410B checkout complete. 


Figure 8-21. Model 8410B Troubleshooting 
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Model 8410B/8411A 


Service 


8411A POWER AMF 


Al AND A2 
for open RF input connector or 50 ohm load as follows. Resistance 
inner conductor to outer conductor should be 50 ohms +5 ohms. If 
sampler. 

‘fe input signal and connect spectrum analyzer (with no divider probe) 
PC-7 RF input connector. If any unbalance exists due to abnormal 
fective diodes, the drive signals from the step generator will not 
sampler cavity and a signal will be present at the input connector. 
plitude will depend upon the amount of unbalance. (See display 


A4R3 or A5R3, as appropriate, for harmonics at same amplitude 

-| If a maximum is obtained, the sampler diodes and the bias supply 

are working normally. Proceed to Step 5. If a maximum cannot be 
buble is either shorted or open sampler diodes, or defective bias 

runpaeiod or A5. Proceed to Step 4. 

ybias supply with dc voltmeter as follows. Set A4R3 or A5R38, as 

to midposition, and set A4R5 or A5R5 maximum counterclock- 

re both clip-on leads from the sampler. Measure dc voltage at end 

. If the voltages are approximately equal in magnitude and opposite 

he bias network is operating properly, and the sampler is faulty. 

pler. 

ck for open drive coax, measure resistance from Stripline TP2 or 

d. Be sure center conductor of drive coax is making contact 

e when taking resistance measurement. Resistance should be 

f resistance is about 40 ohms, the drive coax is open. Replace 


in Figure 8-12 


correct, troulk 
sampler, or p 
Figure 8-28 a 


ck for shorted drive coax, disconnect all four clip-on leads to 
Jes. Connect spectrum analyzer to the APC-7 RF input connectors 
e. Normal indication is a low amplitude signal. If the signal at the 
mpler is much lower in amplitude than the other signal, the drive 
ably shorted. The short could be inside the sampler or at the ground 
stripline. Gently move the drive coax center conductor to relocate 
n the hole through the stripline. If moving the drive coax does not 
short, remove the end-section of stripline and examine the strip- 

e coax visually. Reinstall the end-section of stripline and recheck 
the indication is still the same (short still present), replace the 


DISPLAY B.8411A APC-7 RF INPUT 
CONNECTOR SAMPLING DIODE 
CONDUCTION UNBALANCED. 


wi 


A4R3 or A5R3 not adjusted correctly or 
sampler diode shorted or open. Odd-num 
ber harmonics high in amplitude and even- 
number harmonics low in amplitude. All 
should be the same. 


411A APC-7 RF INPUT 
SAMPLING DIODE 
ON BALANCED. 


1onics close to same am- 
R3 or A5R3 adjusted 


igure 8-24. 8411A-Al, A2, A3, and Stripline Troubleshooting 
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TOP VIEW 


Figure 8-22. Test Points for 8411A Troubleshooting (1 of 2) 
(Shows 8410B TP’s) 


BOTTOM VIEW 


Figure 8-22. Test Points for 8411A Troubleshooting (2 of 2) 
(Shows 8410B TP’s) 


From 8410B/8411A inter - 
face test, Figure 8-19. 


Using the test setup in Fig- 
ure 8-12 (3 of 3), check CW 
input RF power to 8411A 
(-10 dBm at TEST and 
-30 dBm at REF). 


Set 8410B FREQ RANGE 
to signal source freq. , 
and TEST CHANNEL 
GAIN to 69 dB. 


Remove 8410B-A8. Ground 
AT7TP1. Connect the two 
vertical inputs of dual 
trace Oscilloscope to 
A12TP4 and Al14TP4. 
Adjust SWEEP STABILITY 
control for maximum 
amplitude on oscilloscope. 
Both waveforms should be 
25 to 45 mV P-P, 


1, If both waveforms are 
incorrect, trouble prob- 
ably is step generator or 
drive to the step genera- 
tor. Go to Figure 8-24. 


2. If only one waveform 
is incorrect, trouble 
jprobably is in stripline, 
isampler, or preamplifier 
lin affected channel. Go to 
Figure 8-28 and check 
preamplifier. If preampli 
fier checks correctly, go 
o Figure 8-24 and check 
ampler and stripline. 


SWEPT MODE 


Reinstall 8410B-A8 and 
remove ground from 
8410B-A7TP1. Install 
8412A in 8410B. (Set 
8412A MODE switch to 
AMPL., Set signal source 
to sweep octave band. 
Adjust 8410B SWEEP 
STABILITY control for 
best phase-lock across 
band. Readout indicates 
phase-lock over entire 
band, and smooth trace as 
shown. 


8412A 


IDENTIFY TROUBLE FROM 
ONE OF THE FOLLOWING 
WAVEFORMS: 


412A TROUBLE AND CORREC- 
Z TIVE PROCEDURE 


Phase-lock loop gain too 
low. Go to 8411A-A6 

shaping amplifier adjust- 
ment, Paragraph 5-21. 


Phase-lock loop gain too 
high. Go to 8411A-A6 

shaping amplifier adjust- 
ment, Paragraph 5-21. 


Insufficient frequency 
response at high or low 
frequency. 


1. If the amplitude of the 
trace changes on the low- 
frequency end when the 
SWEEP STABILITY con- 
trol is adjusted, trouble 
is incorrect drive pulse 
from the stripline to the 
sampler. Go to Figure 8-24 
and troubleshoot strip- 
line, step generator, 
power amplifier and VTO. 


2. If SWEEP STABILITY 
control does not affect 
waveform, trouble is in 
one of the samplers. 
Check sampler, 

Figure 8-24, 


Figure 8-23. Model 8411A Troubleshooting 


Service 
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Model 8410} 


Model 8410B/8411A 


8411A POWER AMP A3, STRIPLINE, AND SAMPLERS A1 AND A2 


NOTE 


Because of the frequencies present, complete trouble 
isolation in the power amplifier, stripline, samplers, 
and VTO circuits is not possible without the aid of a 
spectrum analyzer. If a spectrum analyzer is not 
available, some trouble isolation can be done with 
common test equipment. (See Figure 8-25). 


Connect equipment and setup test conditions described 


B. POWER AMPLIFIER A3 


C. STRIPLINE 


Service 


D. SAMPLER Al AND A2 

1. Check for open RF input connector or 50 ohm load as follows. Resistance 
from APC-7 inner conductor to outer conductor should be 50 ohms +5 ohms. If 
not, replace sampler. 

2. Remoye input signal and connect spectrum analyzer (with no divider probe) 
to 8411A APC-7 RF input connector. If any unbalance exists due to abnormal 
biasing or defective diodes, the drive signals from the step generator will not 
cancel in the sampler cavity and a signal will be present at the input connector. 
The signal amplitude will depend upon the amount of unbalance. (See display 
A and B.) 

3. Adjust A4R3 or A5R3, as appropriate, for harmonics at same amplitude 
(Display A). If a maximum is obtained, the sampler diodes and the bias supply 


in Figure 8-12. Remove 8410B-A8 circuit board and ONE 1. Check waveform at A3TP9, using sampling oscillo- : A : 
t 4 5 3 in A4 or A5 are working normally. Proceed to Step 5. If a maximum cannot be 

connect ground jumper to 8410B-A7TP1. Connect WAVE- scope with 100:1 probe and blocking capacitor, or spectrum Agia obtained, trouble is either choried or open eter aio den or defective bias 

dual-trace oscilloscope to A12TP4 and A14TP4 and ad- FORM analyzer and 10:1 probe. (SEE DISPLAY.) If waveform is Before troubleshooting stripline, try to clear supply ana: or A5. Proceed to Step 4. : 

just 8410B SWEEP STABILITY control for maximum BAD A. STEP GENERATOR incorrect, troubleshoot VTO assembly A7 with procedure trouble by tightening all screws on stripline top 4. Check bias supply with de voltmeter as follows. Set A4R3 or A5R3, as 


amplitude on oscilloscope. Waveforms should be 
normal. 
1. If waveform is not present at both A12TP4 and 


1. Check waveform at Stripline TP1, using spectrum 
analyzer and 10:1 oscilloscope probe. (See display A.) 


of Figure 8-31. 


2. Check waveform at A3TP7. (See Display.) If wave- 
form is incorrect, troubleshoot A3Q1 circuit. 


cover and on the two mixer coax clamps. 


CAUTION 


appropriate, to midposition, and set A4R5 or A5R5 maximum counterclock- 
wise. Remove both clip-on leads from the sampler. Measure de voltage at end 
of each lead. If the voltages are approximately equal in magnitude and opposite 


A14TP4, trouble is probably in the common stripline, Fi pan A CORRECT 5 5 a zs 5 h oe 
phen yen rstaminem cesta nh cael — peeled ies aiee Rs pee ae power ample WAVEFORM 3. Check de voltage at A3TPT. If voltage is incorrect, ee Seca me om Sto CORRECT Bee network is operating properly, and the sampler is faulty. 
2. If only one of the waveforms is missing or is not ae hina willineinlanits display B. If nee ry eae OR NO WAVE- adjust A6R14 to obtain correct voltage. If adjustment of Srobing etiinliaeieeieonductar way Brak tee WAVEFORM 5. To check for open drive coax, measure resistance from Stripline TP2 or 
correct, trouble is probably in the associated stripline, RGnie connection between power amplifier and stripline FORM AT A6R14 is necessary, alignment procedure in Paragraph — AT STRIPLINE TP3 to ground. Be sure center conductor of drive coax is making contact 
sampler, or preamplifier circuit for the channel. Go to i mrabalcontcimavicaielciretintole verted Resolder STRIPLINE TP1 ead ire) be performed after troubleshooting the circuit. Remove mixer coax clamp (Figure 6-5, Item 6) on TP2 AND TP3 with aries wien taking resistance inearurement: Resistance ae be 
M zero ohms. resistance 1s abou onms, e drive coax 1s open. place 


Figure 8-28 and check preamplifier, then proceed. 


connection. 
2. Check resistance from stripline assembly TP1 to 


4. Check de voltage at A3TP3 and A3TPS6. If de voltage 
is not +10% of the correct value, troubleshoot associated 


malfunctioning channel and check waveform at stripline 
TP2 or TP3. (See display) 


sampler. 
6. To check for shorted drive coax, disconnect all four clip-on leads to 


ground. Resistance should be 20 ohms. If resistance is Bronte a. If waveform is correct, trouble is in either the sampler| EET nee tates i Contice ftapecinam lana iwerttolhevAPGi7iREiinputiconnectors 
imately 8 ohms, stripli i i é if i i : - 

Sere ay eras AS et, ee Dstt 5. Check de voltage at A3TP1, AITP2, AITP4 and A3TP5, ol ae ei Cre otre Channel gro cecd 0 one at a time. Normal indication is a low amplitude signal. If the signal at the 
Paper If d ltage i 1 f . . ° 3 : E 

shown in Figure 6-4, item 2. c voltage is not +10% of the correct value, troubleshoot De ateinnmepnecerrectticublenenntstriplincter suspected sampler is much lower in amplitude than the other signal, the drive 


8. If unable to obtain correct waveform, and resis- 
tance from TP1 to ground is 20 ohms, replace step 
generator CR1. 


DISPLAY A. STRIPLINE TP1, STEP 
GENERATOR OPERATING NORMALLY 


HIATT 


Normal frequency spectrum 
shows high-order harmonics 
present, 


DISPLAY B, STRIPLINE TP1, STEP 
GENERATOR NOT OPERATING 


associated circuit. 


8411A-A3TP7 AND A3TP9 


sampler, A short in the sampler drive coax may give 
the same indication as a short at the end of the strip- 
line. Check sampler drive coax, step D-6. 


STRIPLINE TP2 AND TP3 STEP 
GENERATOR OPERATING NORMALLY 


lh a 


Frequency spectrum shows 
high-order harmonics present. 


DISPLAY A.8411A APC-7 RF INPUT 
CONNECTOR SAMPLING DIODE 


coax is probably shorted. The short could be inside the sampler or at the ground 
plane of the stripline. Gently move the drive coax center conductor to relocate 
its position in the hole through the stripline. If moving the drive coax does not 
remove the short, remove the end-section of stripline and examine the strip- 

line and drive coax visually. Reinstall the end-section of stripline and recheck 
for short. If the indication is still the same (short still present), replace the 
sampler. 


DISPLAY B.8411A APC-7 RF INPUT 


CONNECTOR SAMPLING DIODE 
CONDUCTION UNBALANCED. 


i 


CONDUCTION BALANCED. 


ih 


A4R3 or A5R3 not adjusted correctly or 

sampler diode shorted or open. Odd-num 
ber harmonics high in amplitude and even- 
number harmonics low in amplitude. All 
should be the same. 


—— 


Tops of all harmonics close to same am- 
plitude when A4R3 or A5R3 adjusted 
correctly. 


Frequency spectrum of 
abnormal pulse lacks high 
order harmonics. 


Figure 8-24. 8411A-A1, A2, A3, and Stripline Troubleshooting 
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Service 


Model 8410B/8411A 


8411A STRIPLINE, SAMPLERS A1 AND A2, AND POWER AMPLIFIER A3, 
CIRCUIT DESCRIPTION 


STRIPLINE AND SAMPLERS 


Sampler diodes AICR1, AI1CR2, A2CRI1, and 
A2CR2 are reverse-biased by a dc voltage from 
preamplifiers A4 and AS. A harmonic-rich local 
oscillator signal from step generator CRI is ap- 
plied to the diode mixers in the sampler. Har- 
monics of the local oscillator mix with the RF in- 
put signal, producing an IF signal at A4 and AS. 
When the system is phase-locked, a harmonic of 
the local oscillator (VTO) is 20.278 MHz above the 
RF input signal, giving a difference IF of 20.278 
MHz. 


POWER AMPLIFIER 


The local oscillator signal from the VTO (62 to 154 
MHz) is applied to power amplifier A3Q1—A3Q7. 
This high amplitude signal from the power 
amplifier is applied across step generator CR1. 
During the positive-going half cycle of the signal, 
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step-recovery diode CR1 conducts. As the signal 
starts in the negative direction, CR1 continues to 
conduct because of the stored charge in the diode. 
When the stored charge is depleted, conduction 
through the diode abruptly ceases, producing a 
fast-rise-time pulse at C1. This pulse, rich in har- 
monic content, is applied to the sampling diodes in 
Al and A2. 


DRIVER 


The base bias of A3Q1 is adjusted by BIAS AD- 
JUST potentiometer A6R14. This adjustment sets 
the dc voltage at A3Q1 collector, which forward- 
biases the bases of A3Q2 and A3QS. Forward bias 
at A3Q2 and A3Q5 determines the operating point 
and, thus, the gain of the amplifiers. This controls 
the peak-to-peak amplitude of the signal applied 
to the step generator and thus, controls the 
amplitude of the signal applied to samplers Al and 
A2. 


Model 8410B/8411A 
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ure 8-27. 8411A-Al, A2, A3, and Stripline Schematic Diagram 
Figure 8-26 82235 


8411A POWER AMPLIFIER A3, STRIPLINE, AND SAMPLERS A1 AND A2 
ALTERNATE PROCEDURE USING COMMON TEST EQUIPMENT 


NOTE 


If a spectrum analyzer is not available, use this pro- 
cedure and standard test equipment. This procedure 
does not check operation of all circuits. 


D. SAMPLERS Al AND A2 


1, With power off, check for open circuit at RF input 
connector or 50-ohm load. Resistance from APC-7 
connector inner conductor to outer conductor should be 
50 ohms + 5 ohms. If not, replace sampler. 


2, Connect 8411A to 8410B and apply power. Adjust 
R3 (BIAS CENTERING ADJUST) to approximately mid- 
position, 


3. Adjust R5 (BIAS ADJUST) fully counterclockwise to 
bias off sampler. 


NOTE 


If only one preamplifier output is incorrect, check 
the preamplifier in the defective channel first as 
instructed in Figure 8-28, before performing this 
procedure, 

A, STEP GENERATOR 


1. Check resistance from stripline TP1 to ground. Re- 
sistance should be 20 ohms. If resistance is approximately 
8 ohms, stripline capacitor Cl is probably shorted. If re- 
sistance is infinite, tighten nylon screw shown in Figure 
6-5, Item 2. 


2. If trouble is in solder connection between power am- 
plifier and stripline, probe contact may cause circuit to 
momentarily connect, giving correct indication. Resolder 
connection, 


4. Remove both clip-on leads from the sampler. Meas- 
ure de voltage at the end of each lead. If the voltages are 
approximately equal in magnitude and opposite in polarity, 
the bias network is operating properly. 


5. To check for a shorted sampler diode, attach dc 
voltmeter probe to the end of the clip-on lead, note the 
magnitude of voltage and make contact with the sampler 
terminal. If the voltage decreases more than 10%, diode 
is shorted. Replace sampler. 


6. To check for open diode, connect both clip-on leads 
to sampler. Turn R65 fully clockwise. Connect oscilloscope 
to either Al2TP4 or A14TP4 (whichever channel is being 
tested). Disconnect one sampler clip-on lead at a time. If 
the good diode is disconnected and the other diode is open, 
no signal will be present on the oscilloscope. If the other 
diode is good, the oscilloscope amplitude will be at least 
50% of the original amplitude with both leads connected. 


CAUTION 


Do not move mixer coax center conductor when 
connecting probe to stripline. Conductor may 
break. 


B. POWER AMPLIFIER A3 


1. Check de voltage at A3TP7. If incorrect, adjust 
A6R14 to obtain correct voltage. 


NOTE 
If A6R14 is adjusted, perform adjustment procedure 
in Paragraph 5-20. 
2. Check de voltage at A3TP3 and A3TP6. If de voltage 
is not +10% of the correct value troubleshoot associated 
circuit. 


3. Check de voltage at A3TP1, ASTP2, A3TP4, and 
A3TP5. If de voltage is not +10% of the correct value, 
troubleshoot associated circuit. 


7. Turn off power. Measure resistance from stripline 
TP2 or TP3 to ground. Be sure center conductor of drive 

coax is making contact with stripline when taking resistance 
measurements. Resistance should be zero. If resistance is 
40 ohms, the drive coax is open. Replace sampler. 


C, STRIPLINE 


1. Try to correct trouble by tightening all screws on 
stripline top cover and on the two mixer coax clamps. 


Figure 8-25. 8411A-Al, A2, A3 and Stripline Troubleshooting Using Common Test Equipment 


Service 


Model 8410B/84 


8411A STRIPLINE, SAMPLERS A1 AND A2, AND POWER AMPLIFIER A3, 
CIRCUIT DESCRIPTION 


STRIPLINE AND SAMPLERS 


Sampler diodes AICR1, AICR2, A2CRI, and 
A2CR2 are reverse-biased by a de voltage from 
preamplifiers A4 and AS. A harmonic-rich local 
oscillator signal from step generator CRI is ap- 
plied to the diode mixers in the sampler. Har- 
monics of the local oscillator mix with the RF in- 
put signal, producing an IF signal at A4 and AS. 
When the system is phase-locked, a harmonic of 
the local oscillator (VTO) is 20.278 MHz above the 
RF input signal, giving a difference IF of 20.278 
MHz. 


POWER AMPLIFIER 


The local oscillator signal from the VTO (62 to 154 
MHz) is applied to power amplifier A3Q1—A3Q7. 
This high amplitude signal from the power 
amplifier is applied across step generator CRI. 
During the positive-going half cycle of the signal, 
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step-recovery diode CR1 conducts. As the si 
starts in the negative direction, CRI continue 
conduct because of the stored charge in the di 
When the stored charge is depleted, conduc 
through the diode abruptly ceases, produci 
fast-rise-time pulse at Cl. This pulse, rich in 
monic content, is applied to the sampling diod 
Al and A2. 


DRIVER 


The base bias of A3Q1 is adjusted by BIAS 
JUST potentiometer A6R14. This adjustment 
the de voltage at A3Q1 collector, which fory 
biases the bases of A3Q2 and A3QS. Forward 
at A3Q2 and A3QS5 determines the operating | 
and, thus, the gain of the amplifiers. This con 
the peak-to-peak amplitude of the signal apr 
to the step generator and thus, controls 
amplitude of the signal applied to samplers A1 
A2. 


Model 8410B/8411A 


TOP VIEW 


RIGHT SIDE VIEW 


Figure 8-26. 841 1A-A3 Parts Location 
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Figure 8-27. 8411A-Al, A2, A3, and Stripline Schematic Diagram 
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Service 


Model 8410B/8411A 


8411A PREAMPLIFIERS A4 AND A5 


A4 SAMPLING DIODE BIAS SUPPLY 


The sampling-diode bias supply produces a small 
positive and a small negative dc voltage to reverse- 
bias the sampling diodes in Al. Bias centering ad- 
just A4R3 and bias level adjust A4R5 allow bias 
voltage adjustment of the diodes in sampler A1 for 
best sampling efficiency. This produces two equal- 
amplitude signals at the input of A4 that are added 
and applied to the bandpass filter A4L2, A4L3, 
A4L5, A4C5 and A4C6 at the input of the refer- 
ence-channel preamplifier. Circuit capacitance due 
to the sampler and stray capacitance is shown 
across A4L2, forming a resonant circuit at 20.278 
MHz. 


BANDPASS FILTER 


The bandpass filter has a bandwidth of 20 MHz in 
order to pass the required frequency range when 
the phase-lock loop is searching for a lock frequen- 
cy. However, it still prevents unwanted signals 
from being passed on to the 8410B Network 
Analyzer. 


A428 dB AMPLIFIER 


The reference IF amplifier amplifies the 20.278 
MHz signal by 28 dB. Gain through A4Q3, A4Q4, 
and A4Q5 is adjusted by the selection of the value 
of A4R21. The approximate gain through the 
three-transistor section is the ratio of A4R22 divid- 
ed by A4R21. The gain of A4Q1 and Q2 is ad- 
justed by the selection of the value of A4R14. 
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A5 SAMPLING BIAS SUPPLY 


The sampling-diode bias supply produces a small 
positive and a small negative dc voltage to reverse- 
bias the sampling diodes in A2. Bias centering ad- 
just ASR3 and bias level adjust A5R5 allow bias 
voltage adjustment of the diodes in sampler A2 for 
best sampling efficiency. This produces two equal- 
amplitude signals at the input of A5 that are added 
and applied to the bandpass filter at the input of 
the test-channel preamplifier. 


Variable capacitor A5C13 is used to balance the 
test and reference channels for best isolation. 


A5 BANDPASS FILTER 


The bandpass filter composed of ASL1 and A5R7 
also has the sampler and stray-capacitance shown 
in dotted lines. This capacity together with A5L1 
resonates at 20.278 MHz. This passes the IF fre- 
quency and rejects unwanted signals from the test 
channel. 


A56dB AMPLIFIER 


The 6-dB test-channel preamplifier has only 10 
MHz bandwidth compared to 20 MHz in the 
reference channel. This gives a higher signal-to- 
noise ratio for the small levels passed by the test 
channel preamplifier. The gain of the amplifier 
can be adjusted by A5SR20 and A5R21. 


Model 8410B/8411A Service 
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| Figure 8-30. 8411A-A4 and A5 Schematic Diagram 
Figure 8-29. 84 8-37 


8411A PREAMPLIFIER A4 AND AS 


TROUBLESHOOTING 


PRELIMINARY 
CHECK 


Check output of both pre- 


and 8411A-A5TP3 using 
standard test setup des- 
cribed in Figure 8-12. If 


trouble is in the common 
stripline, step generator, 


output is incorrect from 
only one of the preampli- 


associated strip line, 


follows. 


amplifiers at 8411A-A4TP3 


both outputs are incorrect, 


or drive to the step gener- 
ator. Go to Figure 8-24, If 


fiers, the trouble is in the 


sampler, or preamplifier. 
Check the preamplifier as 


TEST PREAMP 
A5 DEFECTIVE 


REFERENCE 
PREAMP A4 
DEFECTIVE 


Connect 20,278 MHz signal 
source to the 8411A TEST 
channel APC-7 input con- 
nector, Connect dual trace 
oscilloscope to A5STP1 and 
A5TP3. Adjust output from 
signal source for a signal 
amplitude at A5TP1 of 1 
division on the oscilloscope 
set to the most sensitive 
range. (Do not exceed 

50 mW RF damage level at 
APC-7 connectors.) De- 
termine voltage gain 
through preamplifier. 

Gain should be 2 or 
greater. 


Adjust A5R20 fully clock- 
wise (maximum gain), 

If preamplifier gain 

is still low, check gain 
through each stage to iso- 
late trouble. 


GAIN OF A5 
LESS THAN 2 


Preamplifier gain checks 
OK. Check stripline and 
Sampler A2 (Figure 8-25). 


Connect 20.278 MHz sig- 
nal source to the 8411A 
REFERENCE channel 
APC-7 input connector. 
Connect dual trace oscil- 
loscope to A4TP3 and to 
the base of A4Q3. Adjust 
output of signal source for 
a signal amplitude at base 
of A4Q3 of 1 division on 
the oscilloscope set to 
most sensitive range. 

(Do not exceed 50 mW RF 
damage level at APC-7 
connectors.) Determine 
voltage gain from base 

of A4Q3 to A4TP3. Dis- 
connect oscilloscope from 
A4TP3 and connect it to 
A4TP1. Adjust signal 
source output for a signal 
amplitude of 1 division on 
oscilloscope. (Do not ex- 
ceed 50 mW RF damage 
level at APC-7 connector. ) 
Determine voltage gain 
through A4 by multiplying 
together the gain of the 
two sections measured, 
Gain should be 25 or 
greater. 


Change the value of A4R21 
to 75 ohms (maximum 
gain). If preamplifier gain 
is still low, check gain 
through each stage to iso- 
late trouble. 


GAIN OF A4 
LESS THAN 25 


GAIN OF A4 OK 
A4 preamplifier gain OK. 


Check stripline and 
sampler Al (Figure 8-25). 


Figure 8-28. 8411A-A4 and AS Troubleshooting 


Service 


Model 8410B/8411A 


8411A PREAMPLIFIERS A4 AND A5 


A4 SAMPLING DIODE BIAS SUPPLY 


The sampling-diode bias supply produces a small 
positive and a small negative dc voltage to reverse- 
bias the sampling diodes in Al. Bias centering ad- 
just A4R3 and bias level adjust A4R5 allow bias 
voltage adjustment of the diodes in sampler A1 for 
best sampling efficiency. This produces two equal- 
amplitude signals at the input of A4 that are added 
and applied to the bandpass filter A412, A4L3, 
A4L5, A4C5 and A4C6 at the input of the refer- 
ence-channel preamplifier. Circuit capacitance due 
to the sampler and stray capacitance is shown 
across A4L2, forming a resonant circuit at 20.278 
MHz. 


BANDPASS FILTER 


The bandpass filter has a bandwidth of 20 MHz in 
order to pass the required frequency range when 
the phase-lock loop is searching for a lock frequen- 
cy. However, it still prevents unwanted signals 
from being passed on to the 8410B Network 
Analyzer. 


A4 28 dB AMPLIFIER 


The reference IF amplifier amplifies the 20.278 
MHz signal by 28 dB. Gain through A4Q3, A4Q4, 
and A4QS is adjusted by the selection of the value 
of A4R21. The approximate gain through the 
three-transistor section is the ratio of A4R22 divid- 
ed by A4R21. The gain of A4Q1 and Q2? is ad- 
justed by the selection of the value of A4R14. 
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A5 SAMPLING BIAS SUPPLY 


The sampling-diode bias supply produces a sr 
positive and a small negative dc voltage to reve 
bias the sampling diodes in A2. Bias centering 
just ASR3 and bias level adjust ASRS allow 
voltage adjustment of the diodes in sampler A2 
best sampling efficiency. This produces two eq 
amplitude signals at the input of A5 that are ac 
and applied to the bandpass filter at the inpu 
the test-channel preamplifier. 


Variable capacitor A5C13 is used to balance 
test and reference channels for best isolation. 


A5 BANDPASS FILTER 


The bandpass filter composed of ASL1 and A 
also has the sampler and stray-capacitance sh: 
in dotted lines. This capacity together with A 
resonates at 20.278 MHz. This passes the IF 
quency and rejects unwanted signals from the 
channel. 


A56dB AMPLIFIER 


The 6-dB test-channel preamplifier has only 
MHz bandwidth compared to 20 MHz in 
reference channel. This gives a higher signal 
noise ratio for the small levels passed by the 
channel preamplifier. The gain of the ampli 
can be adjusted by ASR20 and ASR21. 


est 


Model 8410B/8411A 


Figure 8-29. 8411A-A4 and AS Parts Location 
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Figure 8-30. 8411A-A4 and AS Schematic Diagram 
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Service 


Model 8410B/8411A 


8411A SHAPING AMPLIFIER A6 AND VTO A7, CIRCUIT DESCRIPTION 


VARIABLE GAIN AMPLIFIER 


Variable gain amplifier A6Q1 converts the error- 
voltage range produced by the 8410B phase-lock 
section to the range required to tune the VTO in 
the range of 65 to 155 MHz. 


GAIN SHAPING NETWORK 


The network composed of A6R1 through A6R8 
and A6CRI1 through A6CR4 in the emitter circuit 
of A6Q1, shapes the output voltage characteristics 
so that the VTO tunes linear with changing input 
voltage to A6. This allows the voltage-tuned- 
oscillator frequency to track with the RF input 
signal at the 8411A, obtaining the most stable 
phase-lock during swept-frequency operation. 
A6R6 affects the high-frequency section, A6R7 af- 
fects the mid-frequency section, and A6R8 affects 
the low-frequency section. A6CR8 sets the upper 
VTO frequency limit by clamping the maximum 
negative tuning voltage to the voltage set at 
A6R16. 
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VOLTAGE-TUNED OSCILLATOR 


The voltage-tuned oscillator (VTO), A7Q1 and 
A7Q2 is a free-running multivibrator with a fre- 
quency range of 65 to 155 MHz. The frequency of 
the multi-vibrator is controlled by voltage-variable 
capacitive diodes, A7CR1 and A7CR2. DC control 
voltage from collector of A6Q1 is applied to the 
junction of A7CR1 and A7CR2, providing voltage 
control of the oscillator frequency. Increasing the 
reverse bias applied to A7JCR1 and A7CR2 reduces 
the capacitance of the diodes, thus increasing the 
frequency of the multivibrator. 


With an input control voltage of approximately 
+6.5 Vdc from the collector of A6Q1, A7RS is ad- 
justed for an oscillator frequency of 65 MHz. 
A7R3 is adjusted to clamp the upper-voltage limit 
of the control-voltage line to a voltage (approx- 
imately +6.5 Vdc) that limits the lowest frequency 
of the VTO to 62 +1 MHz. The upper-frequency 
VTO limit of 154 +1 MHz is controlled through 
clamping diode A6CR8 and A6R16. 


Model 8410B/8411A 


Service 


CURRENT AMPLIFIER __ 
RENT AMPLIFIER 
SEE NOTE 4 


LOCAL OSCILLATOR 
SIGNAL (62-154MHz) 
TO POWER AMPLIFIER 


ERENCE DESIGNATIONS 


RI-13,16 | Z1-7 
4 NOT ASSIGNED 


P/O 8411A-AG 
8411A-A7 


Figure 8-33. 8411A-A6 and A7 Schematic Diagram 
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Figure 8-32. 84] 


8411A SHAPING AMPLIFIER A6 AND 8411A VOLTAGE TUNED OSCILLATOR A7 TROUBLESHOOTING 


TroubleisinVTO. Trace RF 
signal through 8411A-A7 using 
spectrum analyzer with 10:1 


Adjust SWEEP STABILITY 
control fully clockwise. 
Frequency counter should 
indicate 63 MHz +1 MHz. 


INCORRECT 
FREQUENCY 


Connect +20 Vde from ex- 
ternal power supply to 
8410B SWEEP REF input. 
Adjust SWEEP STABILITY 
control fully counterclock- 
wise. Frequency counter 
should indicate 155 MHz 
+1 MHz. 


YES 


Check waveform at 8411A- 
ATTP3 with spectrum 
analyzer. Amplitude 
should be normal. 


If original trouble was 
poor lock in swept mode 
perform adjustment pro- 
cedure on phase lock loop, 
Paragraph 5-21. 


Saaee NO COUNTER 
Remove 8410B -A8 circuit INDICATION 


board. Ground 8410B- 
ATTP1 with jumper. Con- 
nect DVM to 8410B- 
ATTP6, Connect frequency 
counter to 8411A-A3TP7. 


divider probe. 


Connect DVM to 8411A- 
A6TP2. With SWEEP STA- 
BILITY control fully clock- 
wise DVM should indicate 
+6 Vde +1 Vde. 


YES 


Trouble is either VTO 8411A 
A7Q1-A7Q2 or adjustment of 
low-frequency clamp A7R3. 

Perform adjustment proce- 

dure to reselect A7R3. 


Connect DVM to 8411A- 
A6TP2. With SWEEP STA- 
BILITY control fully coun- 
terclockwise DVM should 
indicate -14 Vde +1 Vdc. 


YES 


Trouble is in 8411A-A7Q1 
or A7Q2 circuit. 


Check gain stage by stage 
through 8411A-A7 board 

using spectrum analyzer 
with 10:1 probe. 


If DVM indication is approximately -19 Vdc, suspect A6CR8 
shorted or A6Q1 open. If DVM indication is out of tolerance 
troubleshoot A6Q1 emitter circuit as follows: 

(1) Mark location of A6R8 (BP1), A6R7 (BP2), and A6R6 
(BP3). Adjust these controls to midrange, and A6R16 
(VTO UPPER LIMIT) fully counterclockwise. 

(2) Adjust A6R2 (BPL) for +11. 2 V at A6TP3. 

(3) Adjust SWEEP STABILITY control fully counterclock- 
wise (high VTO frequency) but not into CW detent position. 

(4) Monitor the de voltage at A6TP2 and vary A6R6, A6R7 
and A6R8. If these controls do not vary the de voltage 
at A6TP2, check for an open potentiometer or associated 
diode. 

(5) Set A6R6-A6R8 to original position. 

(6) Check adjustment of phase lock loop, Paragraph 5-21. 


Adjust VTO UPPER LIMIT 
control clockwise until 
DVM indicates -19 Vdc 

+1 Vde. 


YES 


If frequency counter indi- 
cates 154 MHz +1 MHz 
trouble is corrected. If 
not, trouble is in 8411A- 
A7Q1 or A7Q2 circuits. 


If DVM indication is approximately +7 Vdc, suspect shorted 
A6Q1. If DVM indication is out of tolerance, troubleshoot 
A6Q1 emitter circuit as follows: 

(1) Mark location of A6R8 (BP1), A6R7 (BP2), and A6R6 
(BP3). Adjust these controls to midrange, and A6R16 
(VTO UPPER LIMIT) fully counterclockwise. 

(2) Adjust A6R2 (BPL) for +11.0 V at A6TP3. 

(3) Adjust SWEEP STABILITY control fully counterclock- 


wise (high VTO frequency) but not into CW detent position - 
(4) Monitor the de voltage at A6TP2 and vary A6R6, A6R7 
and A6R8. If these controls do not vary the de voltage 
at A6TP2, check for an open potentiometer or associated 
diode. 
(5) Set A6R6-A6R8 to original position. 
(6) Check adjustment of phase lock loop, Paragraph 5-21. 


Figure 8-31. 8411A-A6 and A7 Troubleshooting 


Service 


Model 8410B/8411A4 


8411A SHAPING AMPLIFIER A6 AND VTO A7, CIRCUIT DESCRIPTION 


VARIABLE GAIN AMPLIFIER 


Variable gain amplifier A6Q1 converts the error- 
voltage range produced by the 8410B phase-lock 
section to the range required to tune the VTO in 
the range of 65 to 155 MHz. 


GAIN SHAPING NETWORK 


The network composed of A6R1 through A6R8 
and A6CR1 through A6CR4 in the emitter circuit 
of A6Q1, shapes the output voltage characteristics 
so that the VTO tunes linear with changing input 
voltage to A6. This allows the voltage-tuned- 
oscillator frequency to track with the RF input 
signal at the 8411A, obtaining the most stable 
phase-lock during swept-frequency operation. 
A6R6 affects the high-frequency section, A6R7 af- 
fects the mid-frequency section, and A6R8 affects 
the low-frequency section. A6CR8 sets the upper 
VTO frequency limit by clamping the maximum 
negative tuning voltage to the voltage set at 
A6R16. 
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VOLTAGE-TUNED OSCILLATOR 


The voltage-tuned oscillator (VTO), A7Q1 an 
A7Q2 is a free-running multivibrator with a fre 
quency range of 65 to 155 MHz. The frequency o 
the multi-vibrator is controlled by voltage-variab|: 
capacitive diodes, A7CR1 and A7CR2. DC contr 
voltage from collector of A6Q1 is applied to the 
junction of A7CR1 and A7CR2, providing voltag: 
control of the oscillator frequency. Increasing the 
reverse bias applied to A7CR1 and A7CR2 reduc 
the capacitance of the diodes, thus increasing the 
frequency of the multivibrator. 


With an input control voltage of approximate 
+6.5 Vdc from the collector of A6Q1, A7RS is ac- 
justed for an oscillator frequency of 65 MH 
A7R3 is adjusted to clamp the upper-voltage lim | 
of the control-voltage line to a voltage (appro»- 
imately + 6.5 Vdc) that limits the lowest frequency 
of the VTO to 62 +1 MHz. The upper-frequency 
VTO limit of 154 +1 MHz is controlled through 
clamping diode A6CR8 and A6R16. 


Model 8410B/8411A 
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SERIAL PREFIX: I905A DATE: MARCH 1979 
NOTES 


. SEE FIGURE 8-12 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. REFERENCE DESIGNATIONS 


. VIEW WAVEFORMS WITH SAMPLING OSCILLOSCOPE, NO AG AT 
100:1 DIVIDER, AND ISOLATION CAPACITOR. PREFIX | ASSY | ASSY 
FOR USE WITH AUTOMATIC NETWORK ANALYZER ONLY 


i) 


vw 


4. The settings for the spectrum analyzer are: 
Resolution Bandwidth - 3MHz 


P/O 8411A-AG 


ees ee Reference Level - 10dBm ri z = 
Input Attenuation —- 10dB CHA NOT ASSIGN = 
Amplitude Scale - 10dB/Div B411A A7 
Sweep Time/Div - Auto 
-20v TO POWER AMPLIFIER Frequency - 1, 000GHz 
Tr 3 ASSEMBLY AS Frequency Span - 200 MHz/Div 


Figure 8-33. 8411A-A6 and A7 Schematic Diagram 
Figure 8-32. 8411A-A6 and A7 Parts Location ee 


Service 


Model 8410B/8411A 


8410B TEST AND REFERENCE AGC AMPLIFIERS A12 AND A114, 
CIRCUIT DESCRIPTION 


REFERENCE CHANNEL 20.278 MHz IF 
AMPLIFIER 


The two series diodes, Al4CR5 and Al4CR6, act 
as a variable resistance between Al4C17 and 
ground by-pass A14C20. Effective resistance 
through the diodes is changed by changing the dc 
current through the diodes. This is controlled by 
the AGC signal, which is applied at the base of 
A14Q7. A positive AGC signal at A14Q7 base 
causes A14Q7 to conduct, forward biasing diodes 
A14CRS5 and A14CR6. This gives minimum im- 
pedance through the series resonant bandpass cir- 
cuit, Al14C17 and A14L2 to ground, and therefore 
produces maximum gain through feedback pair 
A14Q5—A14Q6. Minimum gain through 
A14Q5—A14Q6 is produced by a zero-volt AGC 
signal. 


A14Q5 and A14Q6 compose a feedback-pair 
amplifier. Al4R23 provides fixed feedback bet- 
ween transistors. Gain of the Al4Q5—A14Q6 
stage is controlled by an RF bandpass circuit from 
the emitter of Al4Q6 through CRS and CRé6 to 
ground. The bandpass circuit is formed by A14L2, 
Al14C17, Al4CRS5, Al4CR6 and A14C20 con- 
nected in series and is resonant at about 20.278 
MHz. 


REFERENCE CHANNEL 2ND MIXER 


Differential amplifier Al14Q1I—A14Q2 produces 
two equal amplitude, 20-MHz signals of opposite 
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polarity at the collector of each transistor. These 
signals are coupled through A14C4 and A14C5 to 
the diode mixer. 


A14CR1I—A14CR4 is a balanced mixer. The 20- 
MHz signal from differential amplifier Al14Q1 and 
A14Q2 mixes with the 20.278-MHz reference- 
channel signal. The output signal at the junction of 
A14CR3 and A14CR4 is the sum and difference of 
the two mixing signals as well as the two original 
signals. Al4C6 bypasses the higher frequency 
signals allowing the 278 KHz difference signal to 
pass to the phase vernier circuit in Al6. 


Emitter follower A14Q3 is a buffer stage between 
bandpass filter Al4C10—AI14L1 and diode mixer 
A14CR1I—AI14CR4. Bandpass filter Al4C10— 
A14L1 has a resonant frequency of about 20.278 
MHz. Capacitor A14C10 has the distributed 
capacitance of the cable to A15 across it, forming 
a lump capacitance of about 50 pF. 


A12 TEST AGC AMPLIFIER 


Al12 is identical to Al4 except for the 20.278-MHz 
bandpass filter. Al4 has an AGC output coaxial 
cable connected across the parallel resonant circuit 
(A14C10 and A14L1), providing about 18 pF in 
parallel with Al4C10. A12 has no output cable at- 
tached, therefore A12C10 is 51 pF. 


Model 8410B/8411A ; Service 


278 kHz REFERENCE 


SIGNAL TO AMPLIFIER 
PHASE SHIFTER 
XAI6 (2) 


a Me | 7 40-4 : : 7 278kHz 


|. SEE FIGURE 8-IO FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 


2. Al2Q5 AND Al2Q7, Al4Q5 AND Al4Q7 ARE 
MATCHED TRANSISTORS. REPLACE IN PAIRS. 
SEE TABLE OF REPLACEABLE PARTS. 

oe 3.FOR SERIAL PREFIX 806-00555 AND BELOW 

N 3 THESE PINS ARE CONNECTED TO CHASSIS GROUND. 


REFERENCE DESIGNATIONS 


Jl, 6-8 
WI-3 


XAl2, 14 


Ri-20,22-34 | Ri-20,22-34 


20.278MHz TO 
AGC GENERATOR 2 
XAI5 (2) 
278 kHz 


190-250 mV 


| 
| 278 kHz TO AMPLITUDE 
——p—(M) ATTENUATOR AMPLIFIER §¥ 


XAI1 (2) 


CIRCUIT ASSEMBLY TERMINALS 
COMPONENT SIDE UP 


a fl 


8410B-A12 


S410B-A14 
maw 8410B-U1 


Figure 8-36. 8410B-A1l2 and Al4 Schematic Diagram 
Figure 8-35. 841( 8-4] 


8410B TEST AND REFERENCE AGC AMPLIFIERS Al2 AND Al4 TROUBLESHOOTING 


NOTES 


1. The following proce- 
dure may be used on A12 
or Al4, 


2. The performance of 
Al2 and A14 is identical, 
therefore waveforms and 
voltages in the defective 
channel may be compared 
with operating channel 
using dual trace oscillo- 
scope. 


GREATER 
THAN 
30 mV p-p 


Connect oscilloscope to 
TP4. Adjust signal source 
RF power for 10 mV p-p 
waveform on oscilloscope. 
Remove 8410B-A15 circuit 
board. Connect oscillo- 
scope to TP3. Indication 
should be 20mV +10mV p-p. 


Trouble is in Q6 or Q7 
circuits. 


Trouble in Q3 through Q6 
circuits, Trace 20.278 MHz 
signal stage by stage. 


LESS THAN 
10 mV p-p 


Reinstall 8410B-A15 cir- 
cuit board. Indication at 
TP3 should increase to 
greater than 0.2 V p-p. 


Trouble is in Q6 or Q7 
circuits. 


Connect dual trace oscil- 
loscope to TP3 and TP4, 
Increase signal source RF 
power for indication at 
TP4 of 100 mV p-p. Indi- 
cation at TP3 should not 
change as power is in- 
creased. 


Trouble is in Q6 or Q7 
circuits. 


Trouble is in Q1, Q2, or 
CR1 through CR4 circuits. 
Trace 20 MHz signal. 


Connect oscilloscope to 
TP1. Indication should be 
normal, 


8410B-A12 or -Al4 
checks OK. 


Figure 8-34. 8410B-A12 and Al4 Troubleshooting 


Service 


Model 8410B/84114 


8410B TEST AND REFERENCE AGC AMPLIFIERS A12 AND A114, 
CIRCUIT DESCRIPTION 


REFERENCE CHANNEL 20.278 MHz IF 
AMPLIFIER 


The two series diodes, A14CR5 and Al4CR6, act 
as a variable resistance between A14C17 and 
ground by-pass A14C20. Effective resistance 
through the diodes is changed by changing the de 
current through the diodes. This is controlled by 
the AGC signal, which is applied at the base of 
A14Q7. A positive AGC signal at Al4Q7 base 
causes A14Q7 to conduct, forward biasing diodes 
A14CRS5 and A14CR6. This gives minimum im- 
pedance through the series resonant bandpass cir- 
cuit, Al14C17 and A14L2 to ground, and therefore 
produces maximum gain through feedback pair 
Al14Q5—A14Q6. Minimum gain through 
A14Q5—A14Q6 is produced by a zero-volt AGC 
signal. 


Al4Q5 and Al14Q6 compose a_ feedback-pair 
amplifier. Al14R23 provides fixed feedback bet- 
ween transistors. Gain of the Al4Q5—A14Q6 
stage is controlled by an RF bandpass circuit from 
the emitter of Al4Q6 through CR5 and CR6 to 
ground. The bandpass circuit is formed by A14L2, 
Al4C17, Al4CR5, Al4CR6 and A14C20 con- 
nected in series and is resonant at about 20.278 
MHz. 


REFERENCE CHANNEL 2ND MIXER 


Differential amplifier Al4Q1I—A14Q2 produces 
two equal amplitude, 20-MHz signals of opposite 
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polarity at the collector of each transistor. Thes 
signals are coupled through A14C4 and A14CS5 t 
the diode mixer. 


A14CR1—AI4CR4 is a balanced mixer. The 2¢ 
MHz signal from differential amplifier Al4Q1 an 
A14Q2 mixes with the 20.278-MHz reference 
channel signal. The output signal at the junction c 
A14CR3 and A14CR4 is the sum and difference o 
the two mixing signals as well as the two origin< 
signals. Al4C6 bypasses the higher frequenc 
signals allowing the 278 KHz difference signal t 
pass to the phase vernier circuit in Al6. 


Emitter follower A14Q3 is a buffer stage betweer 
bandpass filter Al4C10—A14L1 and diode mixe 
Al4CRI—AI4CR4. Bandpass filter Al4C10— 
A14L1 has a resonant frequency of about 20.27: 
MHz. Capacitor A14C10 has the distribute: 
capacitance of the cable to A15 across it, formins 
a lump capacitance of about 50 pF. 


A12 TEST AGC AMPLIFIER 


A12 is identical to Al4 except for the 20.278-M}:z 
bandpass filter. Al4 has an AGC output coaxi:! 
cable connected across the parallel resonant circuit 
(A14C10 and A14L1), providing about 18 pF 1 
parallel with Al4C10. Al2 has no output cable ai- 
tached, therefore A12C10 is 51 pF. 


Model 8410B/8411A 
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Figure 8-35. 8410B-A12 and A14 Parts Location 
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Service 


REFERENCE CHANNEL 20.278 MHz IF AMPLIFIER 7 REFERENCE CHANNEL 2nd MIXER ——. 
R3 Fi 
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PHASE SHIFTER 
XAI6 (2) 
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(SEE NOTE 2) 
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SAMPLER H 


7 


AGC SIGNAL FROM 
AGC GENERATOR ® 
XAI5 (13) 


|. SEE FIGURE 8-10 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 

2. Al2Q5 AND Al2Q7, Al4QS5 AND AI4Q7 ARE 
MATCHED TRANSISTORS. REPLACE IN PAIRS. 
SEE TABLE OF REPLACEABLE PARTS. 


ae 3.FOR SERIAL PREFIX 806-00555 AND BELOW 
Nor THESE PINS ARE CONNECTED TO CHASSIS GROUND. 


abso  ) 


REFERENCE DESIGNATIONS 


NO Al4 
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SERIAL PREFIX: 1902A DATE: MARCH 1979 


Figure 8-36. 8410B-Al2 and A1l4 Schematic Diagram 
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Service 


Model 8410B/8411A 


8410B REFERENCE 278 kHz AMPLIFIER A16, CIRCUIT DESCRIPTION 


AMPLIFIER/PHASE SHIFTER 


A16Q1 forms an emitter follower with unity gain 
through the stage. 


A16Q2 and A16C2 form a variable phase-shift cir- 
cuit. Phase shift from the stage input to output is 
obtained by adding vectorily signals passing 
through A16C2 and through A16Q2. Phase shift 
and amplitude of the signal vector through A16C2 
remains constant, while the amplitude of the signal 
vector through A16Q2 is variable and is controlled 
by the setting of PHASE VERNIER control R2. 
With R2 set at maximum resistance, phase shift is 
about +10 degrees. With R2 set at minimum 
resistance, phase shift is about +110 degrees 
through the stage. 


8-42 


A16Q3 and A16Q4 form a_ feedback-pair 
amplifier. The gain is approximately equal to the 
value of A16R13 divided by A16R12. The value of 
A16R13 is selected so that 200 mV peak to peak at 
AI6TP1 produces 2.0V +0.3V peak to peak at 
A16TP3. 


BANDPASS FILTER 


A16C8, A16C9, A16C10, and A16L1 form a 
parallel-resonant circuit at 278 kHz. The value of 
A16C10 is selected so that the center of resonance 
occurs at 278 kHz. The bandwidth of the filter is 
20 kHz. 


7 
Model 8410B/8411A | Service 


278kHz REFERENCE 
SIGNAL OUTPUT TO 
DISPLAY PLUG-IN 
(8413A, 8414A) 


NOTES 
|. SEE FIGURE 8-10. FOR GENERAL NOTES 
REFERENCE AND MEASUREMENT CONDITIONS 


DESIGNATIONS 
NO Al6 
8410B -A16 


ALSO: 84910B-Ce23, C35, 
C36,P/O J2,J9,Re2, ws, 
AND W714. 


*FACTORY SELECTED VALUE. 
PART MAY BE OMITTED. 


Figure 8-39. 8410B-A16 Schematic Diagram 
Figure 8-38. § 8.43 


8410B REFERENCE 278 KHZ AMPLIFIER Al6, TROUBLESHOOTING 


Connect oscilloscope to 
A16TP2. Normal wave- 
form should be present. 


Trouble is in A1l6Q1, 
A16Q2, or PHASE VER- 
NIER R2 circuits. 


Connect oscilloscope to 
A16TP3. Normal wave- 
form should be present. 


Trouble is in either A16Q3 
or A164 circuit. 


Connect dual trace oscillo- Trouble is PHASE VER- 
scope to A16TP1 and to NIER control R2 or phase 
REF CHAN OUTPUT J3. shift network A16C3 or 
Adjust PHASE VERNIER A16R9. 

control through its range. 

One of the two waveforms 

should move horizontally 

about 90 degrees of one 

sine wave cycle. 


8410B-A16 checks OK. 


Figure 8-37. 8410B-A16 Troubleshooting 


Service 


Model 8410B/84114 


8410B REFERENCE 278 kHz AMPLIFIER A16, CIRCUIT DESCRIPTION 


AMPLIFIER/PHASE SHIFTER 


A16Q1 forms an emitter follower with unity gain 
through the stage. 


A16Q2 and A16C2 form a variable phase-shift cir- 
cuit. Phase shift from the stage input to output is 
obtained by adding vectorily signals passing 
through Al6C2 and through A16Q2. Phase shift 
and amplitude of the signal vector through Al6C2 
remains constant, while the amplitude of the signal 
vector through A16Q2 is variable and is controlled 
by the setting of PHASE VERNIER control R2. 
With R2 set at maximum resistance, phase shift is 
about +10 degrees. With R2 set at minimum 
resistance, phase shift is about +110 degrees 
through the stage. 


842 


Al16Q3 and A1l16Q4 form a_ feedback-pai 
amplifier. The gain is approximately equal to th« 
value of A16R13 divided by A16R12. The value o 
A16R13 is selected so that 200 mV peak to peak a 
AI6TP1 produces 2.0V +0.3V peak to peak a 
AI6TP3. 


BANDPASS FILTER 


Al16C8, Al6C9, Al16C10, and AI6L1 form ; 
parallel-resonant circuit at 278 kHz. The value o 
A16C10 is selected so that the center of resonanc: 
occurs at 278 kHz. The bandwidth of the filter i 
20 kHz. 


Model 8410B/8411A 


*FACTORY SELECTED VALUE. 
PART MAY BE OMITTED. 


Figure 8-38. 8410B-A16 Parts Location 
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2nd MIXER 

XAI4 (1) 
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SERIAL PREFIX: 1902A DATE: MARCH 1979 


Service 


p=ase— =) 
' 


REF CHAN! 
OUTPUT 


1 1 
ee 4 


278kHz REFERENCE 
SIGNAL OUTPUT TO 
DISPLAY PLUG-IN 
(8413A, 84144) 


NOTES 
|. SEE FIGURE 8-10. FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS 


8410B -A16G 

ALSO: 8410B-C23,C35, 
C36,P/0 J2,J3,R2,wWs, 
AND W714. 


REFERENCE 
DESIGNATIONS 


NO Al6 
PREFIX ASSY 


Figure 8-39. 8410B-A16 Schematic Diagram 
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Service 


Model 8410B/8411A 


8410B 20 MHz OSCILLATOR A113, CIRCUIT DESCRIPTION 


20 MHz OSCILLATOR AND 20 dB AMPLIFIER 


A13Q3 and A13Y1 form a 20-MHz crystal 
oscillator circuit. The feedback loop is formed by 
A13C7, A13C8, and A6Y1. A13C7 allows adjust- 
ment of the oscillator frequency so that the dif- 
ference frequency between the 20.278-MHz 
oscillator and this 20-MHz oscillator is 278 kHz. 


A13C12, A13CR1, and A13CR2, together with the 
associated resistor-capacitor network, form a 
negative feedback circuit which maintains a 
constant-amplitude oscillator signal to the second 
mixer. Feedback signals from A13C12 are detected 
by A13CR1 and A13CR2 and develop a dc signal 
across A13R3. This changes the dc bias at A13Q3 
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base, depending on feedback amplitude. The 
signal at A13TP3 stabilizes with constant output at 
about 1.8 to 2.8 volts peak-to-peak. 


BUFFER 


A13Q1 and A13Q2 compose a_ feedback-pair 
amplifier. The approximate gain of the circuit is 
determined by the ratio of A13R25 divided by 
A13R23. 


A13C21 and A13L2 form a parallel-resonant cir- 
cuit at 20 MHz. This acts as a bandpass circuit for 
the 20-MHz oscillator signal, but rejects har- 
monics of the oscillator signal. 


Model 8410B/8411A Service 


TEST CHANNEL 


| 
{ 
2nd MIXER 
© XAl2 (4) 4a 
| 
| 


20mHz 


>IV 
P-P. 


| 
| 
| 
| 
| 
| 
| 
| 
| 20mHz 
| 
| 
| 
| 
| 
| 
| 
| 


+4.8V a 
ey 1.8-2.8V 
~*f 1853-0034 BoP 
GD 20MHz TO 
REFERENCE CHANNEL 
2nd MIXER 


NOTES 


|. 20.278MHz AND 20MHz OSCILLATOR 
CRYSTALS AI3YI AND A6Y! ARE 
MATCHED. REPLACE IN PAIRS ONLY. 


2.SEE FIGURE 8-IO FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS 


REFERENCE 
DESIGNATIONS 


NO Al3 
PREFIX | ASSY 


S410B-A13 


ALSO: 8410B-C15, 
C16, C17,C18,L7 AND Ls. 


Figure 8-42. 8410B-A13 Schematic Diagram 
Figure 8-41. 8-45 


8410B 20-MHZ OSCILLATOR A13 TROUBLESHOOTING 


Connect oscilloscope 
to A13TP4. Normal 
waveform should be 
present. 


Connect oscilloscope 
to A13TP3. Normal 
waveform should 

be present. 


Trouble is in A13Q3 
circuit. Suspect 
crystal A13Y1. 


Trouble is in either 
A13Q4 or A13Q5 circuit. 


Connect oscilloscope to 
A13TP1. Normal 
waveform should be 
present. 


Trouble is in either A13Q1 
or A13Q2 circuit. 


8410B-A13 
Checks OK. 


Figure 8-40. 8410B-A13 Troubleshooting 


Service 


Model 8410B/8411A 


8410B 20 MHz OSCILLATOR A113, CIRCUIT DESCRIPTION 


20 MHz OSCILLATOR AND 20 dB AMPLIFIER 


A13Q3 and A13Y1 form a 20-MHz crystal 
oscillator circuit. The feedback loop is formed by 
A13C7, A13C8, and A6Y1. A13C7 allows adjust- 
ment of the oscillator frequency so that the dif- 
ference frequency between the 20.278-MHz 
oscillator and this 20-MHz oscillator is 278 kHz. 


A13C12, A13CR1, and A13CR2, together with the 
associated resistor-capacitor network, form a 
negative feedback circuit which maintains a 
constant-amplitude oscillator signal to the second 
mixer. Feedback signals from A13C12 are detected 
by A13CR1 and A13CR2 and develop a de signal 
across A13R3. This changes the dc bias at A13Q3 
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base, depending on feedback amplitude. Th 
signal at A13TP3 stabilizes with constant output a 
about 1.8 to 2.8 volts peak-to-peak. 


BUFFER 


A13Q1 and A13Q2 compose a feedback-pa 
amplifier. The approximate gain of the circuit 
determined by the ratio of Al3R25 divided b 
A13R23. 


A13C21 and A13L2 form a parallel-resonant ci 
cuit at 20 MHz. This acts as a bandpass circuit fi 
the 20-MHz oscillator signal, but rejects hav- 
monics of the oscillator signal. 


Model 8410B/8411A 


XAIZ 


U7 
@. HH @!, 
+20V 
cis clé | 
0.005 0.005 | 
eat acu) 
Le 
es 8 
-20V 
ci7 cis | 
0.005 0.005 | 
eel eau) 2 


Figure 8-41. 8410B-A13 Parts Location 


Al3_ 20 MHz OSCILLATOR ASSEMBLY (08410-6008) 


Service 
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BUFFER —=] 


cl 
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Lb 


278 kHz 
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dq) cl4 
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SEE NOTE! C8 
THIS PAGE 3-6 PF 


3 1000 c4 
[ 


c2 Cc 
Ni 0.0 db tm 
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20mA CIRCUIT ASSEMBLY TERMINALS 


C) 


Qi 
1853-0034 


14 20MHz TO 


I 
| © TEST CHANNEL 
2nd MIXER 
xal2 (4) 4a 
' 
' | 
SI 


j 20MHz TO 
REFERENCE CHANNEL 
2nd MIXER 
XAI4 (4) a 

I 
NOTES 


|, 20.278MHz AND 20MHz OSCILLATOR 
CRYSTALS AI3YI AND AGY! ARE 
MATCHED. REPLACE IN PAIRS ONLY. 

| 2. SEE FIGURE 8-IO FOR GENERAL NOTES 

| AND MEASUREMENT CONDITIONS 


REFERENCE 
DESIGNATIONS. 


NO Al3 
PREFIX | ASSY 


ci5-i8 ci-2! 


SERIAL PREFIX: 19024 DATE: MARCH 1979 


8410B-A13 
ALSO: 8410B-C15, 
C16, C17,C18,L7 AND Ls. 


Figure 8-42. 8410B-A13 Schematic Diagram 
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Service 


Model 8410B/8411A 


8410B AGC AMPLIFIER A15, CIRCUIT DESCRIPTION 


20 dB AMPLIFIER 


A15Q1 and A15Q2 comprise a feedback-pair 
amplifier. The approximate gain of the stage is the 
value of A15R5 divided by A15R4. A15Q3 is an 
emitter follower, providing (1) isolation between 
A15Q2 and peak detector AISCR1, and (2) low- 
impedance output to the peak detector circuit. 


PEAK DETECTOR 


A15CR1 and A15CR2 comprise a peak detector. 
A15CRI passes the negative portion of the signal 
from A15Q3 to A15Q4. The peak negative signal 
applied to the base of A15Q4 is limited to — 0.6 
Vdc by AISCR2. 


59 dB DC AMPLIFIER 


A15Q4A and A15Q4B comprise a differential 
amplifier. Output at the collector of A15Q4A is 
determined by the difference between the input 
voltages at the bases of A1SQ4A and A15Q4B. 
AGC signals from the differential amplifier pass 
through amplifier A15Q6 and emitter follower 
A15Q7 to the AGC controlled circuits, Al2 and 
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Al4. The amplifier is stabilized by the feedback 
circuit formed by A15R24, A15R25, and A15C12. 
The feedback signal is applied to the base of A15- 
Q4B, holding the gain of the amplifier constant. 
A15R21 is selected ot obtain the desired gain 
through amplifiers Al2 and Al4. The value is 
selected so that 100 mV peak-to-peak input at 
Al14TP4 in the Reference AGC Amplifier pro- 
duces an output at Al14TP1 of 190 to 250 mV peak 
to peak. 


AGC MONITOR 


A15Q8 forms a current amplifier for the REF 
CHANNEL LEVEL meter, M1. Changes in base 
bias applied to A15Q8 control current through the 
O—1 mA meter, M1. An input of about +750 
mVdc at A1STP4 produces a meter indication at 
M1 at the upper limit of the OPERATE range. An 
input of about +8 Vdc produces near zero meter 
indication. 


A15C16 and A15L1 form a filter circuit between 
the TEST and REFERENCE automatic gain con- 
trol circuits. 


Service 


REFERENCE 
DESIGNATIONS 


Cl-I7 
CRI-5 


Li-2 
Qi-4,6-8 
RI-38 
VRI 


NOTES 


|. SEE FIGURE 8-10 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 


R32 
68.1K 


Q8 
1853-0020 


MI 
O-I mA 


REF CHANNEL 
LEVEL 


AGC SIGNAL 
TO TEST 


13; 
(x) CHANNEL 
20.278 MHz IF 
AMPLIFIERS 


XAl2 (15) 


AGC SIGNAL 
G TO REFERENCE 


\ 
CHANNEL 
20.278 MHz IF 4 
AMPLIFIERS 
XAI4 (15) 


TERMINALS 
IDE UP 


! v4 


8410B-A15 
ALSO:8910B-C24,AND M1 


) Figure 8-45. 8410B-A15 Schematic Diagram 
Figure 8-44. ¢ 8-47 


8410B AGC AMPLIFIER AIS TROUBLESHOOTING 


Connect oscilloscope 
to A1I5TP2. Normal 
waveform should be 

present. 


Trouble is in 
A15Q1, A15Q2, or 
A15Q3 circuit. 


Connect DVM to A15TP3. 
Indication should be 
-0.5 Vde +0.1 Vdc. 


Trouble is in A15CR1, 
A15CR2, or A15Q4. 


Connect DVM to 
A15TP4. Indication 
should be +700 mVdc 
+ 100 mVdc. 


Trouble is in A15Q4 
through A15Q7. 


Trouble is in 
A15Q8 circuit or 
meter M1. 


Check for REF CHANNEL 
LEVEL meter indication 
in the OPERATE range. 


8410B-A15 and 
meter M1 check 
OK, 


Figure 8-43. 8410B-A15 Troubleshooting 


Service 


Model 8410B/841 


8410B AGC AMPLIFIER A15, CIRCUIT DESCRIPTION 


20 dB AMPLIFIER 


A15Q1 and A15Q2 comprise a feedback-pair 
amplifier. The approximate gain of the stage is the 
value of A15RS5 divided by A15R4. A15Q3 is an 
emitter follower, providing (1) isolation between 
A15Q2 and peak detector AISCRI, and (2) low- 
impedance output to the peak detector circuit. 


PEAK DETECTOR 


A15CRI1 and A15CR2 comprise a peak detector. 
A15CR1 passes the negative portion of the signal 
from A15Q3 to A15Q4. The peak negative signal 
applied to the base of A15Q4 is limited to —0.6 
Vdc by AIS5CR2. 


59 dB DC AMPLIFIER 


A15Q4A and A15Q4B comprise a differential 
amplifier. Output at the collector of A15SQ4A is 
determined by the difference between the input 
voltages at the bases of A1SQ4A and A15Q4B. 
AGC signals from the differential amplifier pass 
through amplifier A15Q6 and emitter follower 
A15Q7 to the AGC controlled circuits, Al2 and 
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Al14. The amplifier is stabilized by the feedba 
circuit formed by A15R24, A15R25, and A15C! 


The feedback signal is applied to the base of A15- 


Q4B, holding the gain of the amplifier constai 


A15R21 is selected ot obtain the desired gain 


1A 
1A 


through amplifiers Al2 and Al4. The value is 


selected so that 100 mV peak-to-peak input 


A14TP4 in the Reference AGC Amplifier pro- 


duces an output at A14TP1 of 190 to 250 mV pe 
to peak. 


AGC MONITOR 


A15Q8 forms a current amplifier for the R 


Se 


CHANNEL LEVEL meter, M1. Changes in base 


bias applied to A15Q8 control current through 


O—1 mA meter, MI. An input of about +7) 


a 


mVdc at A15TP4 produces a meter indication at 


M1 at the upper limit of the OPERATE range. 
input of about +8 Vdc produces near zero me 
indication. 


A15C16 and A15L1 form a filter circuit between 


the TEST and REFERENCE automatic gain c 
trol circuits. 


Model 8410B/8411A 


Figure 8-44. 8410B-A15 Parts Location 
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NOTES 


1. SEE FIGURE 8-10 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 
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Figure 8-45. 8410B-A15 Schematic Diagram 
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Service 


Model 8410B/8411A 


8410B TEST CHANNEL SECOND IF AMPLIFIER A2, A3, AND A11, CIRCUIT DESCRIPTION 


10 dB AMPLIFIER 


The gain of A11Q1 is determined approximately 
by the value of Al11R3 divided by Al11R4. The 
value of A11R4 is selected so that a 200 mV peak- 
to-peak signal at A11TP1 will produce a 10V +1V 
peak-to-peak signal at A11TP3. 


BANDPASS FILTER 


A11C4, A11C6, and Al1L1 form a parallel- reso- 
nant 278-kHz circuit. The value of Al1C14 is 
selected to tune the center frequency of the circuit 
to 278 kHz. 


FEEDBACK PAIR AMPLIFIER 


FET A11Q5 and A11Q6 form a feedback pair 
amplifier. The feedback path is from collector of 
A11Q6 through R23, R24, and C17 to ground. The 
gain can be determined approximately by the for- 
mula: 


A11R23 + AlIR24 


Ay=(———_ ks A11R28 
A11R24 


Al11R27 + A11R28 
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FEEDBACK PAIR AMPLIFIER 


A11Q3 and A11Q4 form a feedback-pair ampli- 
fier. The gain is approximately equal to the value 
of A11R14 plus A11R13 divided by A11R13. 


AMPLITUDE TEST CHANNEL GAIN 


AMPLITUDE TEST CHANNEL GAIN controls 
A2S1 and A3S1 provide 0 to 69 dB of attenuation 
to the 278-kHz signal in 1-dB steps. 


A2S1 is a 0- to 9-dB attenuator consisting of five 
pi-type attenuator pads: one 1-dB, two 2-dB, and 
two 4-dB circuits. Switching combinations of these 
pads in series with the signal provide an attenua- 
tion range of 0 to 9 dB in 1-dB steps. 


A3S1 is a 0-to 60-dB attenuator consisting of six 
pi-type attenuator pads: three 10-dB and three 20- 
dB circuits. Switching combinations of these pads 
in series with the signal provides a range of 0 to 
60 dB in 10-dB steps. 


Model 8410B/841 Service 
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Figure 8-48. 8410B-A11 Schematic Diagram 
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Service Model 8410B/841/4 


8410B TEST CHANNEL SECOND IF AMPLIFIER A2, A3, AND A11, CIRCUIT DESCRIPTION 


8410B TEST CHANNEL SECOND IF AMPLIFIER All TROUBLESHOOTING 


10 dB AMPLIFIER FEEDBACK PAIR AMPLIFIER 


Connect oscilloscope 
to Al1TP2. Normal 
waveform should be 

present. 


Trouble is in either 
A11Q1 or A11Q2 circuit. 


The gain of A11Q1 is determined approximately A11Q3 and A11Q4 form a feedback-pair amp|i- 
by the value of Al1R3 divided by A11R4. The fier. The gain is approximately equal to the va 
value of A11R4 is selected so that a 200 mV peak- of A11R14 plus A11R13 divided by A11R13. 
to-peak signal at A11TP1 will produce a 10V +1V 

peak-to-peak signal at Al1TP3. 


o 


Connect oscilloscope 
to A11TP3. Normal 
waveform should be 

present. 


Trouble is in either 
A11Q3 or A11Q4 circuit. 


AMPLITUDE TEST CHANNEL GAIN 


BANDPASS FILTER 
AMPLITUDE TEST CHANNEL GAIN controls 


A11C4, A11C6, and A11L1 form a parallel- reso- | A2S1 and A3S1 provide 0 to 69 dB of attenuat 
nant 278-kHz circuit. The value of A11C14 is to the 278-kHz signal in 1-dB steps. 

selected to tune the center frequency of the circuit 

to 278 kHz. 


Connect oscilloscope to 
TEST CHANNEL OUTPUT 
connector J4, Set TEST 
CHANNEL GAIN controls 
to 69 dB position. Adjust 
AMPL VERNIER control 
through its range. Wave- 
form should change 
smoothly in amplitude. 


A2S1 is a 0- to 9-dB attenuator consisting of five 


FEEDBACK PAIR AMPLIFIER pi-type attenuator pads: one 1-dB, two 2-dB, and 
two 4-dB circuits. Switching combinations of th 

: ds in series with the signal provide an attenua- 

FET A11Q5 and A11Q6 form a feedback pair 4 Ze D ay 

amplifier. The feedback path is from collector of tion range of 0 to 9 dB in 1-dB steps. 

A11Q6 through R23, R24, and C17 to ground. The 

gain can be determined approximately by the for- 

mula: 


Trouble is in AMPL 
VERNIER control R1 or 
TEST CHANNEL GAIN 
attenuators A2S1 or A3S1. 


o 


A3S1 is a 0-to 60-dB attenuator consisting of si, 
pi-type attenuator pads: three 10-dB and three 20- 


Set AMPL VERNIER . : . : : 5 eS 
Bienen t ts v= (<——AMIR28___y(ALIR23 + ALIR24 Seip eke ce oon 
Cc t AC voltmeter to to 
Sait! Gey SNAIL, GUA? AI1R27 + AI11R28 A11R24 60 dB in 10-dB steps. 


Set TEST CHANNEL GAIN Trouble is in A3S1. 


10 dB/step control to 
each position. AC Volt- 
meter indication should 
change in 10-dB steps. 


Set TEST CHANNEL 
GAIN 1 dB/step control 
to each position. 

AC Voltmeter indication 
should change in 1-dB 
steps. 


Trouble is in A2S1. 


8410B-A11, A2S1, 
A3S1, and R1 
check OK. 


Figure 8-46. 8410B-Al1 Troubleshooting 848 
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8410B 20.278 MHz IF AMPLIFIER A4, CIRCUIT DESCRIPTION 


20 dB AMPLIFIER 


A4Q3 through A4Q6 compose two feedback-pair 
amplifiers. The approximate gain of the A4Q3— 
A4Q4 pair is determined by the ratio of A4R16 
divided by A4R15. The approximate gain of the 
A4Q5—A4Q6 pair is determined by the ratio of 
A4R4 divided by A4R3. 
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26 dB LIMITER 


A4Q1 and A4Q2 comprise a differential amplifier 
that acts as a limiter to high-signal level inputs. 
With a 20.278- MHz input sine-wave signal in the 
range of 1 to 10 volts peak to peak, the output 
squarewave signal will be about 2 volts peak to 
peak. 


| 
Model 8410B/8411A 


ea is 


Service 


6dB (x20) 
LIMITER ———_______, 


! 
! 
| 
! 
20.278 MHz | 
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| 
| 
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REFERENCE 
DESIGNATIONS 


NO A4 
PREFIX ASSY 


XA4 CI-14 


J2 QI-6 
w2 RI-30 


|. SEE FIGURE 8-10 FOR GENERAL 
NOTES AND 


MEASUREMENT CONDITIONS. 


2. DC VOLTAGES TAKEN WITH 84II1A 
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I 

| 

| NOTES 
| DISCONNECTED FROM 84/0B. 
t 
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8S8410B-A4 


Figure 8-51, 8410B-A4 Schematic Diagram 
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8410B — 20.278 MHZ IF AMPLIFIER A4 TROUBLESHOOTING 


Connect oscilloscope to 
A4TP3. Normal 
waveform should be 
present. 


Trouble is in either 
A4Q5 or A4Q6 circuit. 


Connect oscilloscope 
to A4TP2. Normal 
waveform should be 
present. 


Trouble is in either 
A4Q3 or A4Q4 circuit. 


Connect oscilloscope 
to A4TP1. Normal 
waveform should be 
present. 


Trouble is in either 
A4Q1 or A4Q2 circuit. 


8410B-A4 
checks OK. 


Figure 8-49. 8410B-A4 Troubleshooting 
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8410B 20.278 MHz IF AMPLIFIER A4, CIRCUIT DESCRIPTION 


20 dB AMPLIFIER 26 dB LIMITER 


A4Q3 through A4Q6 compose two feedback-pair A4Q1 and A4Q2 comprise a differential an 
amplifiers. The approximate gain of the A4Q3— that acts as a limiter to high-signal level 
A4Q4 pair is determined by the ratio of A4R16 With a 20.278- MHz input sine-wave signa 
divided by A4R15. The approximate gain of the range of 1 to 10 volts peak to peak, the 


A4Q5—A4Q6 pair is determined by the ratio of squarewave signal will be about 2 volts 5 
A4R4 divided by A4R3. peak. 
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Figure 8-50. 8410B-A4 Parts Location 
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de ee | gs 


SERIAL PREFIX: 1902A DATE; MARCH |979 


8410B-Aq 


Figure 8-51, 8410B-A4 Schematic Diagram 
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Service 


Model 8410B/8411A 


8410B PHASE DETECTOR AS5, CIRCUIT DESCRIPTION 


BANDPASS FILTER 


A bandpass filter consisting of ASC2, A5C3, 
ASL2, and A5L3 resonates at 20.278 MHz, with a 
bandwidth of about 10 MHz. 


PHASE DETECTOR DRIVER 


The 20.278-MHz signal from the reference 
oscillator (A6) is applied to the base of A5Q4. 
Because of the high-amplitude input signal, the 
differential amplifier, ASQ4—A5Q5, acts as a 
limiter to the input sine wave, producing two 
square-wave outputs, 180 degrees apart. The two 
square-wave signals from the differential amplifier 
are used to gate phase detectors A and B. Constant 
current source A5Q6 allows the differential 
amplifier to turn on and off at fast rise times to 
produce a well squared output waveform. 


+ 90° PHASE SHIFTER 


A5Q3, A5R13, ASC6, and ASL4 produce a +90- 
degree phase shift in the 20.278-MHz signal before 
it is applied to phase detector B. Gain through the 
stage is approximately one. 


PHASE DETECTORA 


Phase detector A consists of ASCRI1 through 
A5SCR4. The square-wave outputs from A5Q4 and 
A5Q5 are coupled through A5C10 and A5C11, 


gating phase detector A. The voltage level of the 
input signal during the gate time causes conduction 
through ASCR1 and ASCR2, developing a voltage 
across A5R25 and A5R26. The junction of ASCR3 
and ASCR4 forms a summing point. When the 
positive voltage at AS5R25 equals the negative 
voltage at A5R26, the summing point is zero volts. 
As the phase relationship changes between the in- 
put signal at ASTP2 and the reference signal at 
A5TP4 and ASTPS, the summing point voltage 
changes to either a positive or a negative voltage. 
The summing point voltage is applied as a phase- 
error signal through emitter follower AS5QI and 
FREQ RANGE switch A1 to the input of the lock- 
mode switch in A7. 


PHASE DETECTOR B 


Phase detector B consists of ASCR5 through 
A5CR8. The square-wave outputs from A5Q4 and 
A5Q5 are coupled through ASC12 and A5C13, 
gating phase detector B. The voltage level of the 
input signal during the gate time develops a 
voltage across ASR27 and A5R28. This voltage is 
summed through ASCR7 and ASCR8 and is 
transmitted as a phase-error signal through emitter 
follower A5Q2 to the search disable switch in A8. 
Due to the 90-degree phase difference between the 
signal inputs to the detectors, dc output voltages 
from the two phase detectors differ in amplitude 
and polarity. During normal phase-locked condi- 
tions, the output of detector B will be a negative dc 
voltage. 


8410B 20.278 MHz OSCILLATOR A6, CIRCUIT DESCRIPTION 


LOW PASS FILTER AND PEAK DETECTOR 


A6C11, A6CR1, and A6CR2, together with the 
associated resistor-capacitor network, form a 
negative feedback circuit which maintains a 
constant-amplitude oscillator signal to the phase 
detectors. Feedback pulses from A6Cl11 are 
detected by A6CR1 and A6CR2 and develop a dc 
signal across A6R3. This changes the dc bias at 
A6QI1 base, depending on feedback amplitude. 
The signal at A6TP2 stabilizes with constant out- 
put at about 1.8 to 2.3 volts peak to peak. 
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20.278 MHz OSCILLATOR 


A6Q1 and A6Y1 form a 20.278-MHz crystal 
oscillator circuit. The feedback loop is formed by 
A6C6 and A6Y1. 


20 dB AMPLIFIER 


A6Q2 and A6Q3 compose a_ feedback-pair 
amplifier. The approximate gain of the circuit is 
determined by the ratio of A6R12 divided by 
A6R11. 


j 
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Figure 8-54. 8410B-A5 and A6 Schematic Diagram 
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8410B—A6 20.278 MHz OSCILLATOR AND 8410B—A5 PHASE DETECTOR 


8410B-A6 


Connect oscilloscope to [NO 
8410B-A6TP2. Normal 


waveform should be 
present. 


YES 


8410B-A5 


Connect oscilloscope to 
8410B - A5TP5. Normal 
waveform should be 
present. 


YES 


Connect oscilloscope to 
8410B-A5TP4, Normal 
waveform should be 
present. 


YES 


Connect oscilloscope 
to 8410B-A5TP2. Normal 
waveform should be present. 


YES 


Connect oscilloscope to 
8410B-A5TP6. Normal NO 
waveform should be 

present. 


YES 


Disconnect 8411A cable 
from 8410B-J1 INPUT 
connector. Connect DVM 
to base of A5Q1. Indication 
should be zero +25 mVdc. 


NO 


YES 


Connect oscilloscope to 
A6TP1. Normal wave- 
form should be present. 


YES 


Trouble is in either 
A6Q2 or A6Q3 circuit. 


Trouble is in A5Q4, 
A5Q5, or A5Q6 circuits. 


Trouble is in A5Q4, 
A5Q5, or A5Q6 circuits. 


Trouble is A5C2, A5C3, 
ASC4, A5L2, or A5L3. 


Trouble is in A5Q3 
circuit. 


Trouble is in phase 
detector A. Change 
diodes A5CR1 through 


AS5CR4 as necessary to 
balance bridge. 


NO 


Trouble is in A6Q1 
Suspect crystal 


circuit. 
A6Y1. 


Connect DVM to base of 
A5Q2. Indication should 
be zero +25 mVdc. 


YES 


Connect DVM to A5TP1. 
Indication should be zero 
+50 mVdc. 


YES 


Connect DVM to A5TP3. 


Indication should be zero 
+50 mVde. 


Figure 8-52. 8410B-A5 and A6 Troubleshooting 


YES 


8410B-A5 and 8410B-A6 
check OK. 


Trouble is in phase 
detector B. Change 
diodes A5CR5 through 
A5CR8 as necessary to 
balance bridge. 


Trouble is in A5Q1 circuit. 


If voltage is slightly out of 
tolerance, perform 
adjustment procedure to 
select new value for A5R3. 


Trouble is in A5Q2 circuit. 


If voltage is slightly out of 
tolerance, perform 


adjustment procedure to 
select new value for A5R6. 


Service 


Model 8410B/8 


8410B PHASE DETECTOR AS5, CIRCUIT DESCRIPTION 


BANDPASS FILTER 


A bandpass filter consisting of ASC2, AS5C3, 
ASL2, and ASL3 resonates at 20.278 MHz, with a 
bandwidth of about 10 MHz. 


PHASE DETECTOR DRIVER 


The 20.278-MHz signal from the reference 
oscillator (A6) is applied to the base of A5Q4. 
Because of the high-amplitude input signal, the 
differential amplifier, ASQ4—AS5QS5, acts as a 
limiter to the input sine wave, producing two 
square-wave outputs, 180 degrees apart. The two 
square-wave signals from the differential amplifier 
are used to gate phase detectors A and B. Constant 
current source ASQ6 allows the differential 
amplifier to turn on and off at fast rise times to 
produce a well squared output waveform. 


+ 90° PHASE SHIFTER 


A5Q3, AS5SR13, A5C6, and ASL4 produce a +90- 
degree phase shift in the 20.278-MHz signal before 
it is applied to phase detector B. Gain through the 
stage is approximately one. 


PHASE DETECTORA 


Phase detector A consists of ASCRI1 through 
ASCR4. The square-wave outputs from A5Q4 and 
ASQ5 are coupled through A5SC10 and ASC11, 


gating phase detector A. The voltage level 


input signal during the gate time causes conc 


through ASCRI1 and ASCR2, developing a 
across ASR25 and A5R26. The junction of 
and ASCR4 forms a summing point. W! 
positive voltage at ASR25 equals the 
voltage at ASR26, the summing point is zer 
As the phase relationship changes betwee: 
put signal at ASTP2 and the reference s 
ASTP4 and ASTPS, the summing point 
changes to either a positive or a negative 
The summing point voltage is applied as a 
error signal through emitter follower A‘ 
FREQ RANGE switch AI to the input of | 
mode switch in A7. 


PHASE DETECTOR B 


Phase detector B consists of ASCRS 

ASCR8. The square-wave outputs from A 
ASQS are coupled through AS5C12 and 
gating phase detector B. The voltage ley 
input signal during the gate time dey 
voltage across ASR27 and A5R28. This \ 
summed through ASCR7 and ASCR8 
transmitted as a phase-error signal throug! 
follower A5Q2 to the search disable swit: 
Due to the 90-degree phase difference be: 
signal inputs to the detectors, dc output 
from the two phase detectors differ in a 
and polarity. During normal phase-locke« 
tions, the output of detector B will be ane 
voltage. 


8410B 20.278 MHz OSCILLATOR A6, CIRCUIT DESCRIPTION 


LOW PASS FILTER AND PEAK DETECTOR 


A6C11, A6CRI1, and A6CR2, together with the 
associated resistor-capacitor network, form a 
negative feedback circuit which maintains a 
constant-amplitude oscillator signal to the phase 
detectors. Feedback pulses from A6C11 are 
detected by A6CR1 and A6CR2 and develop a de 
signal across A6R3. This changes the dc bias at 
A6Q1 base, depending on feedback amplitude. 
The signal at A6TP2 stabilizes with constant out- 
put at about 1.8 to 2.3 volts peak to peak. 
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20.278 MHz OSCILLATOR 

A6Q1 and A6Y1 form a 20.278-MH: 
oscillator circuit. The feedback loop is for 
A6C6 and A6Y1. 


20 dB AMPLIFIER 


A6Q2 and A6Q3 compose a_feedba 


amplifier. The approximate gain of the c 


determined by the ratio of A6R12 divid 


A6R11. 
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Figure 8-53. 8410B-A5 and A6 Parts Location 


REFERENCE DESIGNATIONS 
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PREFIX ASSY 
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ASSY 
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XA5,6 L24 ul 
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AG _20.278MHz OSCILLATOR ASSEMBLY (08410-6009) 
mes 


NOTES 
|. 20 MHz AND 20.278 MHz OSCILLATOR 
CRYSTALS A6YI AND AI3Y! ARE MATCHED, 
REPLACE IN PAIRS ONLY, 
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2, SEE FIGURE 8-IO FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS 
3. AS DC VOLTAGES TAKEN WITH 84114 T 5 
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Figure 8-54. 8410B-A5 and A6 Schematic Diagram 
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8410B VTO DC AMPLIFIER A7, CIRCUIT DESCRIPTION 


LOCK MODE SWITCH 


Field effect transistor (FET) A7Q4 passes or 
blocks the phase-error signal from AS and Search 
Initialize signal from A9, depending on the bias 
voltage at the gate (G). A negative gate-to-source 
bias blocks current flow through the FET, and 
zero or positive voltage between the gate and 
source allows signal flow through the FET. 


When an incorrect lock mode is sensed, a + 19 Vdc 
signal is applied to the base of A7Q3. This (1) 
turns off A7Q3, biasing off A7Q4, and breaking 
the phase-lock loop; and (2) turns on A7Q1 and 
A7Q2, clamping to ground the base circuit of 
A7Q6 through A7Q2. 


When the phase-lock loop looses lock, a positive- 
going pulse from the collector of A8Q9 passes 
through A7C1 to the bases of A7Q1 and A7Q3, 
causing A7Q1 to turn on and A7Q3 to turn off. 
This turns A7Q2 on and turns A7Q4 off. The ef- 
fect is to ground A7Q6 base, establishing a center 
frequency for the VTO search, depending on the 
setting of the SWEEP STABILITY control. 


18 dB DC AMPLIFIER 


A7Q5 and A7Q6 comprise a differential amplifier. 
The output at A7TPS is the difference between 
signals at A7TP3 and A7TP4. 


A7Q7 is a common-base amplifier for the sweep- 
reference signal from the external sweep gener- 
ator. The common-base amplifier configuration 
provides a low-impedance input circuit. A7C8 
couples the high-frequency component of the 
sweep-reference signal. 


A7Q8 comprises an emitter follower circuit. The 
dc voltage at A7TP6 is controlled by SWEEP 
STABILITY control, Al1R27 and A1S1. During 
search mode, the search waveform rides on the dc 
level present at A7TP6. At A7TP6 the waveform is 


2V peak to peak or greater with the FREQ. 
RANGE switch set at 0.1—0.25 GHz position. 
With the FREQ. RANGE switch set at 8—12.4 
GHz, the waveform is about 20 mV peak to peak. 


The SWEEP STABILITY control A1R27 controls 
the dc reference level at A7TP6. During search 
mode this control selects the center frequency of 
the VTO capture range. In swept-frequency opera- 
tion this control is adjusted for best phase lock 
over the entire band. A CW position on the control 
supplies a fixed dc voltage of approximately 10.7 
Vdc at A7TP6 that is applied to the VTO. 


EXTERNAL INPUT SIGNALS 


The Search Window Size line at connector pin 10 
puts a fixed resistance from that line to ground. 
This resistance is selected in A19 by the setting of 
front panel FREQ. RANGE GHz switch, AISI]. 
At the lower input RF frequencies, the selected 
resistance is high, producing a high-amplitude 
search waveform in order to sweep a wide VITO 
range. At the higher input RF frequencies, the 
selected resistance is lower, producing a low- 
amplitude search waveform in order to produce a 
very narrow VTO sweep range. This is necessary 
because the higher frequencies use a higher har- 
monic number. This circuit limits the number of 
lock points to two or three. 


The Gain Compensation and Phase Error signal at 
connector pin 1 comes from A19. In A19, a series 
resistor is selected to set the amplitude of the phase 
error signal from AS. The series resistor is selected 
by the setting of front panel FREQ. RANGE GHz 
switch, AIS1. 


The Search Initialize and Rate Reduction signal at 
connector pin 6 comes from A9. When the fre- 
quency range is 0.11 to 0.2, a slower search rate is 
required to obtain lock due to the few harmonics 
available for locking. A positive going square 
wave on this line starts the search cycle. 
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1.SEE FIGURE 8-12 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 
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REFERENCE DESIGNATIONS 
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Figure 8-57. 8410B-A7 and A8 Schematic Diagram 
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8410B SEARCH SIGNAL GENERATOR A8 AND 
8410B VTO DC AMPLIFIER A7 TROUBLESHOOTING 
8410B-A8 


Apply -500 mVdec to A8TP1 
with external power supply, 
simulating incorrect lock 
mode. DVM should 
indicate +18 Vde :2 Vdc at 
A8TP2 


Apply -450 mVdc to 
A8TP1 and -300 mVdc to 
ATTP1 with external power | No Trouble is in A7Q1 
supplies. This simulates through A7Q4 or A7Q6 
phase-locked conditions. circuits. 

DVM should indicate 
-300 mVde at A7TP3. 


Trouble is in either A8Q1 
or A8Q2 circuits. 


YES 
Apply - 450 mVdc to 
A8TP1 with external power 
supply, simulating phase- 
locked condition. DVM 
should indicate -18 Vde 

+2 Vde at A8TP5. 


Trouble is in either A8Q8 


: Disconnect external power 
or A8Q9 circuits. 


supplies from ATTP1 and 
A8TP1. Remove 8410B-A8 
circuit board. Connect a 
jumper from A7TP1 to NO Trouble is in SWEEP 
ground. Connect DVM to STABILITY control 
ATTP4. Vary SWEEP STA- A1R27 circuit. 
BILITY control through 
its range. Indication should 
be from approximately 
+30 mVdc to -130 mVdc. 


YES 


Connect DVM to A8TP4. 
Indication should be 
—25 mV to —100 mV. 


Trouble is in A8Q10 
circuit. 


Connect DVM to A7TP5. 

Vary SWEEP STABILITY | yo 
control through its range. 
Indication should be from 
approximately +9 Vdc to 
+10.7 Vde. 


Apply zero Vdc to 
A8TP1, simulating search 
| conditions. Connect 

| oscilloscope to A8TP3. 
Waveform should be 
sawtooth search waveform. 


Trouble is in either 
A7Q5 or A7Q6 circuit. 


Trouble is in search 
signal generator A8Q3 
through A8Q7. 


YES 


Connect DVM to A7TP6. 
Vary SWEEP STABILITY 
control through its range. 
Indication should be from Trouble is in A7Q8 
approximately +9,.1 Vdc Circuit. 

to +10.7 Vde. (Voltage 
range depends on setting 
of A7R10.) 


8410B-A7 


Apply +500 mVdc to 
A8TP1 and -300 mVdc 
to A7TP1 with external 
power supplies. This 

| simulates incorrect 
lock mode. DVM should 


Trouble is in A7Q1 
through A7Q4 or A7Q6 
circuits. 


YES 


indicate zero Vdc at 


ATTP3 Set SWEEP STABILITY Adjust A7R10 (SWEEP 


control to CW detent NO STABILITY CW ADJUST) 
position, DVM should for +10.7 Vdc on DVM, 
indicate + 10.7 Vdc If not, trouble is in 

+1 Vde at A7TP6. A7Q7 or A7R10 circuits, 


YES 


8410B-A7 and 8410B-A8 
check OK. 


Figure 8-55. 8410B-A7 and A8 Troubleshooting 


8410B SEARCH A8 CIRCUIT DESCRIPTION 


LOCK MODE SENSOR 


The correct phase-lock condition is obtained when 
the system locks to a VTO harmonic that is 20.278 
MHz higher in frequency than the input RF signal 
from the signal source. If the phase-lock loop at- 
tempts to lock on a VTO harmonic below the input 
RF frequency, an incorrect lock mode is detected, 
and the search mode continues until a new lock 
point is found. This is accomplished as follows. 
The Break Lock signal from A8 or phase detector 
B in AS produces a positive de voltage which trig- 
gers Schmitt trigger A8Q1-A8Q2. The output of 
A8Q2 turns off A7Q3 which, in turn, turns off 
lock-mode switch A7Q4. This opens the phase- 
lock loop and allows the search sequence to con- 
tinue until the proper VTO harmonic is found. 
Trigger and reset points for A8Q1-A8Q2 are ad- 
justed by selecting the value of A8R2. The circuit 
should trigger and reset with input voltages in the 
range of 135 to 215 mV. 


SEARCH DISABLE TRIGGER 


When the phase-lock loop locks in the correct 
mode, phase detector B of AS produces a negative 


signal which triggers and holds Schmitt trigger 
A8Q8-A8Q9. With A8Q9 turned off, A8Q10 turns 
on and clamps A8Q%5 collector near ground, stop- 
ping the search signal generator from oscillating. 


The value of resistor A8R39 is selected to ensure 
that the turn-on and reset potentials for A8Q8 are 
between — 150 and —200 mVdc. 


SEARCH SIGNAL GENERATOR 


A8Q3—A8Q7 form the search-signal generator. A 
feedback loop from the output of A8Q6—A8Q7 
passes through emitter follower A8Q3 and triggers 
Schmitt Trigger A8Q4—A8Q%S, initiating another 
cycle of search signal. The output of the Schmitt 
Trigger is amplified by A8Q6—A8Q7. The 
sawtooth waveform is formed by the charging and 
discharging of A8C1l. The output frequency at 
A8TP3 is about 250 Hz and is determined by the 
RC time constant of A8C1 and A8R27. When the 
system phase locks, the search signal is stopped by 
grounding the collector of A8Q5 through the con- 
duction of A8Q10. 


Service 
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8410B VTO DC AMPLIFIER A7, CIRCUIT DESCRIPTION 


LOCK MODE SWITCH 


Field effect transistor (FET) A7Q4 passes or 
blocks the phase-error signal from AS and Search 
Initialize signal from A9, depending on the bias 
voltage at the gate (G). A negative gate-to-source 
bias blocks current flow through the FET, and 
zero or positive voltage between the gate and 
source allows signal flow through the FET. 


When an incorrect lock mode is sensed, a +19 Vde 
signal is applied to the base of A7Q3. This (1) 
turns off A7Q3, biasing off A7Q4, and breaking 
the phase-lock loop; and (2) turns on A7Q1 and 
A7Q2, clamping to ground the base circuit of 
A7Q6 through A7Q2. 


When the phase-lock loop looses lock, a positive- 
going pulse from the collector of A8Q9 passes 
through A7CI1 to the bases of A7Q1 and A7Q3, 
causing A7Q1 to turn on and A7Q3 to turn off. 
This turns A7Q2 on and turns A7Q4 off. The ef- 
fect is to ground A7Q6 base, establishing a center 
frequency for the VTO search, depending on the 
setting of the SWEEP STABILITY control. 


18 dB DC AMPLIFIER 


A7Q5 and A7Q6 comprise a differential amplifier. 
The output at A7TPS is the difference between 
signals at A7TP3 and A7TP4. 


A7Q7 is a common-base amplifier for the sweep- 
reference signal from the external sweep gener- 
ator. The common-base amplifier configuration 
provides a low-impedance input circuit. A7C8 
couples the high-frequency component of the 
sweep-reference signal. 


A7Q8 comprises an emitter follower circuit. The 
de voltage at A7TP6 is controlled by SWEEP 
STABILITY control, AlR27 and AIS1. During 
search mode, the search waveform rides on the de 
level present at A7TP6. At A7TP6 the waveform is 
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2V peak to peak or greater with the FREQ 
RANGE switch set at 0.1—0.25 GHz position 
With the FREQ. RANGE switch set at 8—12.4 
GHz, the waveform is about 20 mV peak to peak. 


The SWEEP STABILITY control A1R27 contro! 
the dc reference level at A7TP6. During searc! 
mode this control selects the center frequency o 
the VTO capture range. In swept-frequency opera 
tion this control is adjusted for best phase loc} 
over the entire band. A CW position on the contro 
supplies a fixed de voltage of approximately 10.7 
Vdc at A7TP6 that is applied to the VTO. 


EXTERNAL INPUT SIGNALS 


The Search Window Size line at connector pin |! 

puts a fixed resistance from that line to ground 
This resistance is selected in A19 by the setting « 

front panel FREQ. RANGE GHz switch, AIS 

At the lower input RF frequencies, the selecte 

resistance is high, producing a high-amplitud 
search waveform in order to sweep a wide VT 

range. At the higher input RF frequencies, the 
selected resistance is lower, producing a low 
amplitude search waveform in order to produce 

very narrow VTO sweep range. This is necessar 

because the higher frequencies use a higher ha 

monic number. This circuit limits the number c 

lock points to two or three. 


The Gain Compensation and Phase Error signal < 
connector pin 1 comes from A19. In A19, a serie 
resistor is selected to set the amplitude of the phas 
error signal from AS. The series resistor is selecte« 
by the setting of front panel FREQ. RANGE GH 
switch, AlS1. 


The Search Initialize and Rate Reduction signal a 
connector pin 6 comes from A9. When the fre 
quency range is 0.11 to 0.2, a slower search rate i 
required to obtain lock due to the few harmonic 
available for locking. A positive going squar« 
wave on this line starts the search cycle. 
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Figure 8-56. 8410B-A7 and A8 Parts Location 
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SERIAL PREFIX: 19024 DATE; MARCH 1979. 
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NOTES 


1. SEE FIGURE 812 FOR GENERAL NOTES 
AND MEASUREMENT CONDITIONS. 


2, SEARCH WAVEFORMS TAKEN WITH NO RF 
SIGNAL AT 84114 INPUT AND FREQUENCY 
RANGE SWITCH IN 0.1—0.25 POSITION 


CIRCUIT ASSEMBLY TERMINALS 
COMPONENT SIDE UP 


iDeeea 


' 15 


REFERENCE DESIGNATIONS 
NO Al Av 48 

PREFIX | ASSY | ASSY ASSY 
C25 - 3032 ci-10 | CI 
jJh 2, 5,13 Ri-28/CRI,2 | Qi-10 
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XA7,8 Ri-28] 30, 32-40 
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Figure 8-57. 8410B-A7 and A8 Schematic Diagram 
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Service Model 8410B/8411A 


scilloscope to A10A1TP1. Ripple is 


5 mV p-p. NO Measure ripple at XA1 pin 1. Ripple is less than 
pple on -20V supply checked ok in 1.5V p-p. 
‘YES NO 
YES 
Troubleshoot bridge rectifier 
and A10C1. 
Troubleshoot A10Q1, A10A1Q1 and 
A10A1U1 for low gain. 
YM to A10A1TP1. Vary line voltage 
1 115 Vac or 230 Vac. Voltage at | NO Troubleshoot A10Q1, A10A1Q1 and 
. varies less than +10 mV. A10A1U1 for low gain. 
'V supply checked ok in step 3. 


YES 


leshoot —11V Supply using 
dures in Figure 8-60. 


Figure 8-58. 8410B-A10, Al0A1 +20V and -—20V Power Supply 
8-56 Al0 and A10A1 Troubleshooting 


Model 8410B/8411A 


Service 


8410B + 20V AND — 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION 


+ 20V SUPPLY 


The +7V supply has a voltage regulated output 
that is used in the —20V and —11V supplies. 


Part of AIOA1U1 is a differential amplifier. It 
compares voltages at Ul pin 2 and pin 3 and 
amplifies the difference. If +20V output goes 
more positive, pin 2 goes more positive than pin 3, 
resulting in a positive at the inverting input. This 
causes the amplifier’s output to go negative. 


A voltage amplifier in A10A1U1 amplifies the er- 
ror signal from the Differential Amplifier. A 
negative input from the differential amplifier 
causes the output to go positive. 


A current limiter resistor Al10A1R6 senses load 
current. As load current approaches 1 A, the 
voltage drop across R6 turns on the current 
limiter, causing a negative-going input to U1’s 
voltage amplifier which decreases the supply out- 
put voltage and limits current to about 300 mA. 


Driver A10A1Q1 is a voltage amplifier. A positive 
input from U1’s voltage amplifier causes the out- 
put to go negative. 


Series regulator A10Q1 acts as a variable resistor. 
It’s resistance varies inversely with collector cur- 
rent. That is, a negative voltage from its driver 
decreases collector current causing resistance to in- 
crease. This drops more voltage across the 
regulator, decreasing output voltage. 


Voltage divider A10AIR11 and R12 samples out- 
put voltage. With output at +20V, U1 pin 3 is at 
about +2V. 


Voltage divider A10A1R8, R9 and R10 compares 
+ 20V supply against —20V supply. 


A10A1C1 and A10A1R1 provide frequency com- 
pensation to prevent the supply from oscillating. 


NOTE 


The —20V supply should always be 
adjusted first. The —20V output is 
the reference voltage for the +20V 
and —11V supplies. If the —20V 
output goes more negative, the 
— 11V output follows and the + 20V 
output goes more positive. 


8410B POWER SUPPLY, -20V AND +20V SECTION A10 AND A10A1, 


TROUBLESHOOTING 


Connect DVM to A10A1TP2. Indication is 


-20V +10 mV or can be adjusted to -20V +10 
mV by A10A1R22. 


YES 


Measure voltage at Al0 XA1 pin 9. Voltage is 
-32V +2V. 


YES NO 


Troubleshoot bridge rectifier 
and A10C2. 


Measure voltage at A10A1U2 pin 8. Voltage is 
+TV +0.5V. 


YES NO 


Troubleshoot A10A1U1 +7V 
supply and A10A1U2. 


Measure voltage drop across A10A1R16 and 
calculate load current. Load current is less than 
1200 mA. 


YES NO 


Troubleshoot -20V load and 
A10A1R7, C4. 


Disable SHUT DOWN circuit by removing 
A10A1Q3 or shorting E to B. -20V output is 
-20V +10 mV or can be adjusted to -20V +10 
mV by A10A1R22. 


YES NO 


Troubleshoot -20V supply 


using schematic and circuit 
description. 


Connect oscilloscope to A10A1TP2. Ripple is 
less than 2.5 mV p-p. 


Measure voltage at A10A1TP1. Voltage is +20V 
+10 mV or can be adjusted to +20V +10 mV by 
A10A1R9. 


Troubleshoot the -20V SHUT DOWN circuit 
using schematic and circuit description. 


Measure ripple at XA1 pin 9. Ripple is less than 
1.5V p-p. 


YES NO 


Troubleshoot bridge rectifier 
and A10C2. 


Measure ripple on +7V reference, by connecting 
oscilloscope between A10A1U2 pins 4 and 5. 
Ripple is less than 1 mV p-p. 


YES NO 


Troubleshoot A10A1U1 +7V 
supply and A10A1U2. 


Troubleshoot A10Q2, A10A1Q2 and 
A10A1U2 for low gain. 


Connect DVM to A10A1TP2 and vary line volt- 


age +10% from 115 Vac or 230 Vac. Voltage at 


A10A1TP2 varies less than +10 mV. 
YES 


Connect DVM to A10A1TP1. Indication is 
+20V +10 mV or can be adjusted to +20V +10 
mV by A10A1R9. 


YES 


Measure voltage between A10A1U2 pins 4 and 
5, while varying line voltage +10% from 115 
Vac or 230 Vac. Voltage varies less than 1 mV. 


YES NO 


Troubleshoot A10A1U1 +7V 
supply and A10A1U2. 


Troubleshoot A10Q2, A10A1Q2, and 
A10A10U2 for low gain. 


Measure voltage at XA1 pin 1. Voltage is +32V 
+2V. 


YES NO 


Troubleshoot bridge rectifier, 
A10C1 and A10Q1. 


Measure reference voltage, -20V at A10A1TP2. 
(See step 1.) If -20V output reads ok, measure 
voltage drop across A10A1R6 and calculate 
load current . 

NOTE: +20V supply will supply about 300 mA 
to a short circuit (circuit shut down). 

Load current is between 350 mA and 1200 mA. 


YES NO 


Troubleshoot +20V load and 
A10A1R7, C2. 


Troubleshoot +20V supply using schematic and 
circuit description. 


Service 


Connect oscilloscope to A10A1TP1. Ripple is 
less than 2.5 mV p-p. 

NOTE: Ripple on -20V supply checked ok in 
step 2. 


YES 


Connect DVM to A10A1TP1. Vary line voltage 
+10% from 115 Vac or 230 Vac. Voltage at 
A10A1TP1 varies less than +10 mV. 

NOTE: -20V supply checked ok in step 3. 


YES 


Troubleshoot —11V Supply using 
procedures in Figure 8-60. 
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NO 


Measure ripple at XA1 pin 1. Ripple is less than 


1.5V p-p. 


YES NO 
Troubleshoot bridge rectifier 


and A10C1. 


Troubleshoot A10Q1i, A10A1Q1 and 
A10A1U1 for low gain. 


Troubleshoot A10Q1, A10A1Q1 and 
A10A1U1 for low gain. 


Model 8410B/8411A 


Figure 8-58. 8410B-A10, A10A1 +20V and —20V Power Supp 
A10 and A10A1 Troubleshooting 


Model 8410B/8411A 


Service 


8410B + 20V AND — 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION 


_+20V SUPPLY 


The +7V supply has a voltage regulated output 
that is used in the —20V and —11V supplies. 


Part of A10A1U1 is a differential amplifier. It 
compares voltages at Ul pin 2 and pin 3 and 
amplifies the difference. If +20V output goes 
more positive, pin 2 goes more positive than pin 3, 
resulting in a positive at the inverting input. This 
causes the amplifier’s output to go negative. 


A voltage amplifier in A10A1U1 amplifies the er- 
ror signal from the Differential Amplifier. A 
negative input from the differential amplifier 
causes the output to go positive. 


A current limiter resistor Al10A1R6 senses load 
current. As load current approaches 1 A, the 
voltage drop across R6 turns on the current 
limiter, causing a negative-going input to U1’s 
voltage amplifier which decreases the supply out- 
put voltage and limits current to about 300 mA. 


Driver A10A1Q1 is a voltage amplifier. A positive 
input from U1’s voltage amplifier causes the out- 
put to go negative. 


Series regulator A10Q1 acts as a variable resistor. 
It’s resistance varies inversely with collector cur- 
rent. That is, a negative voltage from its driver 
decreases collector current causing resistance to in- 
crease. This drops more voltage across the 
regulator, decreasing output voltage. 


Voltage divider A10A1IR11 and R12 samples out- 
put voltage. With output at +20V, U1 pin 3 is at 
about +2V. 


Voltage divider A10A1R8, R9 and R10 compares 
+ 20V supply against —20V supply. 


A10A1C1 and A10A1RI1 provide frequency com- 
pensation to prevent the supply from oscillating. 


NOTE 


The — 20V supply should always be 
adjusted first. The —20V output is 
the reference voltage for the +20V 
and —11V supplies. If the —20V 
output goes more negative, the 
— 11V output follows and the + 20V 
output goes more positive. 
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Service 


Model 8410B/8411A 


8410B +20V AND — 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION (Cont'd) 


— 20V SUPPLY 


The voltage reference section of AI0A1U2 
establishes a reference voltage for the —20V supp- 
ly. U2 pin 5 samples the supply’s output voltage. 
Pin 4 is always about 7V more positive than pin 5. 
Current through pin 4 is negligible so pin 3 is at 
nearly the same voltage as pin 4. The reference 
voltage at pin 3 follows any change in the supply’s 
output. 


The differential voltage amplifier section of 
A10A1U2 compares the voltage at U2 pin 3 and 
pin 2, and amplifies the difference. If the —20V 
output goes more negative, pin 3 goes more 
negative than pin 2, resulting in a negative at the 
non-inverting input. This causes the amplifier’s 
output to go negative. 


The current amplifier in Al10A1U2 provides drive 
to Driver A10A1Q2. A negative input from the 
differential amplifier decreases the current 
amplifier’s conduction which is also the conduc- 
tion of A10A1Q2. 


Resistor Al10A1R16 senses load current. As load 
current approaches 1200 mA, the voltage drop 
across R16 turns on the current limiter in U2, caus- 
ing a negative-going input to U2’s current 
amplifier. This decreases its conduction, which 
will shut down the supply’s output voltage. 


8-58 


The conduction of driver A10A1Q2 varies directly 
with U2’s current amplifier conduction. If conduc- 
tion of Q2 decreases, base drive to series regulator 
A10Q2 decreases. 


Series regulator A10Q2 acts as a variable resistor 
whose resistance varies inversely with collector 
current. That is, a decrease in base drive from 
A10A1Q2 decreases the regulator’s collector cur- 
rent. This causes the resistance to increase drop- 
ping more voltage across the regulator, and caus- 
ing the output voltage to go less negative or in a 
positive direction. 


Shut down A10A1Q3 and Q4 shuts down the 
—20V supply when the +20V supply is shorted. 
Q4 is normally conducting, holding Q3 at cut off. 
If the +20V output goes to zero, Q4 shuts off, 
causing Q3 to conduct. Q3 conducting presents a 
positive-going signal at U2 pin 2, the inverting in- 
put. U2’s differential amplifier’s output goes 
negative which shuts down the —20V output. 
Because of the 7V difference between U2 pin 4 and 
pin 5, the output shuts down to about —7V. 


Voltage divider A10A1R21, R22, and R23 samples 
the output voltage. With the output at —20V, U2 
pin 2 is at about —13V. 


A10A1CR2 and CR3 develops base bias for 
A10A1Q2 and QS. 
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Figure 8-60. 8410B +20V and —20V Power Supply Schematic 
Figure &- 9.59 


Service 


Model 8410B/8411A 


8410B +20V AND — 20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION (Cont'd) 


— 20V SUPPLY 


The voltage reference section of A10A1U2 
establishes a reference voltage for the —20V supp- 
ly. U2 pin 5 samples the supply’s output voltage. 
Pin 4 is always about 7V more positive than pin 5. 
Current through pin 4 is negligible so pin 3 is at 
nearly the same voltage as pin 4. The reference 
voltage at pin 3 follows any change in the supply’s 
output. 


The differential voltage amplifier section of 
A10A1U2 compares the voltage at U2 pin 3 and 
pin 2, and amplifies the difference. If the —20V 
output goes more negative, pin 3 goes more 
negative than pin 2, resulting in a negative at the 
non-inverting input. This causes the amplifier’s 
output to go negative. 


The current amplifier in A10A1U2 provides drive 
to Driver A10A1Q2. A negative input from the 
differential amplifier decreases the current 
amplifier’s conduction which is also the conduc- 
tion of A10A1Q2. 


Resistor A10A1R16 senses load current. As load 
current approaches 1200 mA, the voltage drop 
across R16 turns on the current limiter in U2, caus- 
ing a negative-going input to U2’s current 
amplifier. This decreases its conduction, which 
will shut down the supply’s output voltage. 
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The conduction of driver A10A1Q2 varies directly 
with U2’s current amplifier conduction. If conduc- 
tion of Q2 decreases, base drive to series regulator 
A10Q2 decreases. 


Series regulator A10Q2 acts as a variable resistor 
whose resistance varies inversely with collector 
current. That is, a decrease in base drive from 
A10A1Q2 decreases the regulator’s collector cur- 
rent. This causes the resistance to increase drop- 
ping more voltage across the regulator, and caus- 
ing the output voltage to go less negative or in a 
positive direction. 


Shut down A10A1Q3 and Q4 shuts down the 
—20V supply when the +20V supply is shorted. 
Q4 is normally conducting, holding Q3 at cut off. 
If the +20V output goes to zero, Q4 shuts off, 
causing Q3 to conduct. Q3 conducting presents a 
positive-going signal at U2 pin 2, the inverting in- 
put. U2’s differential amplifier’s output goes 
negative which shuts down the —20V output. 
Because of the 7V difference between U2 pin 4 and 
pin 5, the output shuts down to about —7V. 


Voltage divider A10A1R21, R22, and R23 samples 
the output voltage. With the output at —20V, U2 
pin 2 is at about —13V. 


A10AICR2 and CR3 develops base bias for 
A10A1Q2 and QS. 
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Figure 8-60. 8410B +20V and -—20V Power Supply Schematic 
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Model 8410B/8411A 


8410B —11V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION 


The differential amplifier in Al10A1U3 compares 
voltage at U3 pin 2 and pin 3 and amplifies the dif- 
ference. If the —11V output goes more negative, 
pin 3 goes more negative than pin 2, resulting in a 
negative at the noninverting input. This causes the 
amplifier’s output to go negative. A negative input 
from the differential amplifier decreases the cur- 
rent amplifier’s conduction which is also the con- 
duction of A10A1Q5. 


Current limiter resistor A10A1R26 senses load 
current. As load current approaches 1200 mA, the 
voltage drop across R26 turns on the current 
limiter causing a negative going input to U3’s cur- 
rent amplifier. This decreases its conduction which 
shuts down the supply’s output voltage. The 
—11V supply will supply about 1200 mA to a short 
circuit. 


Conduction of Driver Al10A1Q5 varies directly 
with U3’s current amplifier conduction. If conduc- 
tion of A10A1Q5 decreases, base drive to series 
regulator Al10Q3 decreases. 
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Series regulator A10Q3 acts as a variable resistor 
whose resistance varies inversely with collector 
current. That is, a decrease in base drive from 
A10A1Q5 decreases the regulator’s collector cur- 
rent. This, in turn, increases the effective 
resistance of the regulator and drops more voltage 
across the regulator, causing the output voltage to 
go less negative. 


A voltage divider composed of A10A1R31 and 
R32 samples the output voltage. With output at 
—11V, U3 pin 3 is at about —8V. 


A voltage divider composed of A10A1R29 and 
R30 samples the —20V reference. With the —20V 
supply operating normally, the voltage at U3 pin 2 
is about —8V and equal to the voltage at U3 pin 3. 
The —11V output follows any change in the —20V 
output, and if the —20V output is shorted, the 
—11V supply shuts down. 


NOTE 


lf the —11V output is shorted the 
+ 20V supplies are not affected. 
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Figure 8-62. 8410B -11V Power Supply Schematic Diagram 
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8410B —11V POWER SUPPLY A10 AND A10A1, TROUBLESHOOTING 


Perform —20V and +20V Power Supply troubleshooting 
(Figure 8-58) and then continue below: 


Connect DVM to A10A1TP3. Indication is 


-11V +0.5V. 


YES 


Measure voltage at A10C3. Voltage is -19V 


+3V. 


YES NO 
Troubleshoot bridge rectifier 


and A10C3. 


Measure voltage at A10A1U3 pin 8. Voltage is 
+7V +0.5V. 


YES NO 


Troubleshoot A10A1U1 +7V 


supply. 


Connect oscilloscope to A10A1TP3. Ripple is 
less than 2.5 mV p-p. 


NOTE: Ripple on -20V supply checked ok in 
step 2. 


YES 


Connect DVM to A10A1TP3. Vary line voltage 
+10% from 115 Vac or 230 Vac. Voltage at 


A10A1TP3 varies less than +10 mV. 
NOTE: -20V supply checked ok in step 3. 


Power Supplies OK 


Measure voltage drop across A10A1R26 and 
calculate load current. Load current is less than 


1200 mA. 
YES NO 


Troubleshoot -11V load and 
A10A1R28, C7. 


Troubleshoot -11V supply using schematic and 
circuit description. 


Measure ripple at A10C3. Ripple is less than 
1.5V p-p. 


YES NO 


Troubleshoot bridge rectifier 
and A10C3. 


Troubleshoot A10Q3, A10A1Q5 and 


A10A1U3 for low gain. 


Troubleshoot A10Q3, 
A10A1Q5 and A10A1U3 for 
low gain. 


Figure 8-61. 8410B-A10, A10A1 -11V Power Supply Troubleshooting 
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8410B —11V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION 


The differential amplifier in Al0A1U3 compares 
voltage at U3 pin 2 and pin 3 and amplifies the dif- 
ference. If the —11V output goes more negative, 
pin 3 goes more negative than pin 2, resulting ina 
negative at the noninverting input. This causes the 
amplifier’s output to go negative. A negative input 
from the differential amplifier decreases the cur- 
rent amplifier’s conduction which is also the con- 
duction of A10A1QS. 


Current limiter resistor Al10A1R26 senses load 
current. As load current approaches 1200 mA, the 
voltage drop across R26 turns on the current 
limiter causing a negative going input to U3’s cur- 
rent amplifier. This decreases its conduction which 
shuts down the supply’s output voltage. The 
—11V supply will supply about 1200 mA to a short 
circuit. 


Conduction of Driver Al0A1QS5 varies directly 
with U3’s current amplifier conduction. If conduc- 
tion of A10A1Q5 decreases, base drive to series 
regulator A10Q3 decreases. 
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Series regulator A10Q3 acts as a variable resistor 
whose resistance varies inversely with collector 
current. That is, a decrease in base drive from 
A10A1Q5 decreases the regulator’s collector cur- 
rent. This, in turn, increases the effective 
resistance of the regulator and drops more voltage 
across the regulator, causing the output voltage to 
go less negative. 


A voltage divider composed of Al10A1R31 and 
R32 samples the output voltage. With output at 
—11V, U3 pin3 is at about —8V. 


A voltage divider composed of A10A1R29 and 
R30 samples the —20V reference. With the —20\ 
supply operating normally, the voltage at U3 pin 2 
is about —8V and equal to the voltage at U3 pin 3 
The —11V output follows any change in the —20\ 
output, and if the —20V output is shorted, the 
—11V supply shuts down. 


NOTE 


If the —11V output is shorted the 
+ 20V supplies are not affected. 
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Figure 8-62. 8410B -11V Power Supply Schematic Diagram 
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Model 8410B/8411A 


8410B AUTOMATIC CONTROL AQ, CIRCUIT DESCRIPTION 


(changes YIG harmonics). When either of these 
occur, the sweeper drops the DC level to OV. Q4 is 
shut off and the voltage at TP8 goes high (+ 10V). 
The change in voltage at TP8 triggers the External 
Trigger Monostable (U2A), and a low (OV) pulse is 
generated at TP9. 


MONOSTABLE OPERATION 


The Hold Allow, A/D Converter, and Loop In- 
itialize monostables, U2B, U3A, and U3B, are 
connected in parallel, and fired at the same time by 
either trigger source (U2A or U4). When FREQ 
RANGE (GHz) A1S1 is in a selected frequency 
range, the low (OV) DC level at TP4 disables the 
monostables (U2B, U3A, U3B). 


HOLD ALLOW MONOSTABLE 


When fired by either trigger source, U3A generates 
a high (+ 10V) pulse of typically 15 msec at TP5. 
This pulse enables the STOP SWEEP signal to be 
generated. 


A/D CONVERT MONOSTABLE 


When fired by either trigger source, U2B generates 
a high (+ 10V) pulse of typically 0.5 msec at TP10. 
This pulse enables the frequency range selection to 
be updated on the Frequency Range Assembly 
(A19). 


LOOP INITIALIZE MONOSTABLE 


When fired by either trigger source, U3B generates 
a low (OV) pulse of typically 1.5 msec at TP6. This 
pulse is used to generate the Break Lock and 
Search Initialize signals. 


LOCK DETECTION 
When the 8410B Network Analyzer is not phase 


locked, a high (— 4V) DC level at XA9-2 biases Q1 
on and drops the DC level at TP2 to OV. 
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SWEEP DELAY 


A low (OV) DC level at TP2 causes the outputs of 
U1A and UIB to go high (+ 10V). The output of 
UIA turns on Q2 to set the DC level of U1IB-6 to 
OV. When the 8410B Network Analyzer regains 
phase lock, the DC level at TP2 becomes high 
(+ 10V) and Q2 is shut off. However the DC level 
at U1B-6 remains low until C1 charges up through 
R17 and R18, causing the output of U1B to remain 
high (+10V) for approximately 1.6 msec after the 
network analyzer has retained phase lock. 


STOP SWEEP 


Only when both inputs to UIC are high (+ 10V), is 
a STOP SWEEP (+ 10V) DC level present at TP3. 
This signal turns on QS, which effectively grounds 
the STOP SWEEP line to the sweeper (J17-7). 


BREAK LOCK 


The low (OV) DC level on TP6 turns off Q9, which 
turns on Q8 to give a typically +1V Break Lock 
signal to the A8 Search Assembly. 


SEARCH INITIALIZE 


The Search Initialize circuit provides a signal that 
sends the search oscillator and 8411A VTO to a 
repeatable starting point. A low (OV) signal at TP6 
shuts off Q10 which turns on Q7. The emitter of 
Q7 goes positive and through CR2 clamps the 
Search Signal Generator (P/O A8) to a repeatable 
starting point. 


SEARCH RATE REDUCTION 


A high (OV) signal on the gate of Q6 turns Q6 on to 
switch R34 and C8 in parallel with the search 
signal from the A8 Search Assembly. This RC net- 
work slows the search rate for the two lowest and 
the highest octave bands. 
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AUTO MODE 


In the AUTO mode of operation, the Automatic 
Control Assembly, A9, provides the timing and 
logic necessary to keep the 8410B Network 
Analyzer phase locked and tracking with the RF 
sweeper source. When triggered, the Automatic 
Control Assembly starts the automatic relocking 
cycle with the simultaneously generated control 
signals as follows: 


1. BREAK LOCK - Simulates a large phase 
error signal to the A8 Search Assembly. 


2. SEARCH INITIALIZE - Sets the Search 
Signal Generator (P/O A8) to a repeatable 
starting point. 


3. STOP SWEEP - Stops the sweeper until the 
8410B Network Analyzer is phase locked and 
stable. 


4. CONVERT - Control signal to the A/D 
CONVERTER Assembly (A18) to enable an 
update of frequency range selection. 


When the FREQ RANGE (GHz) is in a manually 
selected frequency range, the A9 Automatic Con- 
trol Assembly is disabled by a high on the auto 
disable line. 


VTO LIMIT TRIGGER 


The output of U4 (TP7) becomes high (+10V) 
when the VTO tuning voltage (XA9-1) becomes 
greater than the VTO Trigger Threshold voltage 
(TP1). This triggers the automatic relocking cycle 
when the 8411A VTO reaches its frequency range 
limit. 

EXTERNAL TRIGGER 


The base of Q4 is held at +5V until the sweeper 
either begins sweeping after a retrace, or the 
sweeper switches itself through a sequential break 
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Model 8410B/8411A 


8410B AUTOMATIC CONTROL AQ, CIRCUIT DESCRIPTION 


(changes YIG harmonics). When either of these 
occur, the sweeper drops the DC level to OV. Q4 is 
shut off and the voltage at TP8 goes high (+ 10V). 
The change in voltage at TP8 triggers the External 
Trigger Monostable (U2A), and a low (OV) pulse is 
generated at TP9. 


MONOSTABLE OPERATION 


The Hold Allow, A/D Converter, and Loop In- 
itialize monostables, U2B, U3A, and U3B, are 
connected in parallel, and fired at the same time by 
either trigger source (U2A or U4). When FREQ 
RANGE (GHz) AISI is in a selected frequency 
range, the low (OV) DC level at TP4 disables the 
monostables (U2B, U3A, U3B). 


HOLD ALLOW MONOSTABLE 


When fired by either trigger source, U3A generates 
a high (+10V) pulse of typically 15 msec at TPS. 
This pulse enables the STOP SWEEP signal to be 
generated. 


A/D CONVERT MONOSTABLE 


When fired by either trigger source, U2B generates 
a high (+ 10V) pulse of typically 0.5 msec at TP10. 
This pulse enables the frequency range selection to 
be updated on the Frequency Range Assembly 
(A19). 


LOOP INITIALIZE MONOSTABLE 


When fired by either trigger source, U3B generates 
a low (OV) pulse of typically 1.5 msec at TP6. This 
pulse is used to generate the Break Lock and 
Search Initialize signals. 


LOCK DETECTION 
When the 8410B Network Analyzer is not phase 


locked, a high (—4V) DC level at XA9-2 biases QI 
on and drops the DC level at TP2 to OV. 
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SWEEP DELAY 


A low (OV) DC level at TP2 causes the outputs of 
UIA and UIB to go high (+ 10V). The output of 
UIA turns on Q2 to set the DC level of U1B-6 to 
OV. When the 8410B Network Analyzer regains 
phase lock, the DC level at TP2 becomes high 
(+ 10V) and Q2 is shut off. However the DC level 
at U1B-6 remains low until Cl charges up through 
R17 and R18, causing the output of U1B to remain 
high (+ 10V) for approximately 1.6 msec after the 
network analyzer has retained phase lock. 


STOP SWEEP 


Only when both inputs to UIC are high (+ 10V), is 
a STOP SWEEP (+10V) DC level present at TP3 
This signal turns on Q5, which effectively grounds 
the STOP SWEEP line to the sweeper (J17-7). 


BREAK LOCK 


The low (OV) DC level on TP6 turns off Q9, which 
turns on Q8 to give a typically +1V Break Lock 
signal to the A8 Search Assembly. 


SEARCH INITIALIZE 


The Search Initialize circuit provides a signal tha 
sends the search oscillator and 8411A VTO to a 
repeatable starting point. A low (OV) signal at TP 
shuts off Q10 which turns on Q7. The emitter o 
Q7 goes positive and through CR2 clamps the 
Search Signal Generator (P/O A8) to a repeatable 
starting point. 


SEARCH RATE REDUCTION 


A high (OV) signal on the gate of Q6 turns Q6 on to 
switch R34 and C8 in parallel with the search 
signal from the A8 Search Assembly. This RC net- 
work slows the search rate for the two lowest and 
the highest octave bands. 


Model 8410B/8411A Service 
NOTES 


AQ AUTO MATIC CONTROL ASSEMBLY (08410- 60106) ee ee ee ee ee ps ro 1, SEE FIGURE 8-10 FOR GENERAL NOTES 
2. SEE 8410B TROUBLESHOOTING PROCEDURE 


PART || FOR MEASUREMENT CONDITIONS 


+10V 
ul : 3, WAVEFORM SHOWN IS 250Hz SEARCH 
CT === Ta a eS ea TAKEN WITH NO RF SIGNAL 
ay AT 841A INPUT AND FREQUENCY 
RANGE SWITCH IN 0. 1-0. 25 POSITION. 
= SWEEP DELAY ; WHEN PHASE LOCKED , THIS SIGNAL IS 
4 +9, Vdc WHEN 84114 VTO IS 65mHz AND 
xA9 
6 [ws Jp | +11. 6Vde WHEN VTO 1S 150 mH. 
FROM yg (7) oa _| 5, ae OE | Fr Fag Nc || C| CU er 
XAB-14 Ries oct] oir 812 py 7 Hove | 
a 10) .047uF 100K¥1 \ pa eS DELAY)! +10V , a 
~4V UNLOCKED 1K Ry Ga | PIOXAd | - SOURCE | 
(STOP) ©: 1854- tok “r10v ov | { t CONTROL! 
“ley LockeD 071 “si STOP SWEEP 
1 +10V 
; | 
\ ——— LOCK DETECTION ——~ (5) = Our 
l lol f 7.5K (- ™ a 
\ >14V +10V HOLD ALLOW 12 oF gx Ka J) 1854-0071 } 
| p-p é +10 | ; AQ ASSY 
SEE NOTE 3 R4 46. 4K V CAO, 43, 44, 45 
I! \ my WF v +10V R6, R7 
i ov 7 +10V Ji7 
“4 on i a T=15mSEC 
VTO TUNING 8 69 
VOLTAGE aqaq is¥ 10K 2 7 oO a 
FROM (On aD > 
XAT-15 ce 2 4 
ae iq Ae CONVERT (TO LATCHES) 
Me! | 1826-0026 0) 0 a 
| Ree aioe teins eg pare regs VO 
oe (THR (VTO TRIGGER! ) Mi x alte sau 
THRESHOLD) | z 
| (aw ee Sap weapel kere R30 
1 \ es 3, 3K +20V 
I +11.1V \ a 3 ov ! 
h ov 1820-1569 te “08 
1 ) 1. 62K 
14, 7K R31 . 
1 o OY ise. 511 
cn (6) a / 0071 Lov (i \o 
H o gaan Y Kh) 1854-0071 
1 
eee a Re1* 5.1K BREA Eek YS — GID) 11 10.xa8-1 
| oe | Bh BK soy +20V -20V +20V \ 
LCONTROL | \ HV ARs RB R24 
PIO J17 ne sik 8) 16 Ds L Te1.5msec 323 nox ®2 loa pt 
(STUD) Joe c4o 1 ov Ai, EXTERNAL }Q #ov i) a We bt 
5}, TRIGGER |? alo ee CR 393 4 
MONO- 4, 64K >~+@$_ GD) TOAReE 
Sas 10 [3 CoSTABLE [9 ay L 1854-0071 aba = (7) 11 
O07 T1 U2A Tp |B, -20V 23. 7K 
2 
1 51. 1K amy +20V V/ -20V ! 
C4 1 
ea V V a 
AUTO DISABLE 470pF T=20 SEC 1855-0020 
FROM XA18-9 15 ©-GD> $ +10V SEARCH INITIALIZE ——-—— 
ae 1. 2 
vez. 49 
i SE Be io Pe 10.0V le 
mt et 14 
464K 
SEARCH RATE 
ENECT = ey REDUCTION , 
Rane AGO) RATE REDUCTION SIGNAL : 8410B-A9 
16 0-GD - ¥ ALSO: 8410B-C40,C43, 
C44,C45, R6,AND R7 


SERIAL PREFIX: 1902A DATE: MARCH 1979 


Figure 8-64. 8410B-A9 Schematic Diagram 
8-63 


Figure 8-63. 8410B-A9 Parts Location 
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8410B A/D CONVERTER A18 CIRCUIT DESCRIPTION 


GENERAL DESCRIPTION 


When enabled by the convert pulse from the A9 
Automatic Control Assembly, the A1l8 A/D Con- 
verter takes the analog FREQ REF INPUT and 
converts it to a binary output for use in the Al9 
Frequency Range Assembly. The output is deter- 
mined by the setting of the AIS] FREQ RANGE 
(GHz) switch. 


LOG A/D CONVERTER 


The Log A/D Converter is composed of a chain of 
comparators (U7, U8, U11, U12) whose outputs 
go high (+12V) in succession as the FREQ REF 
INPUT amp (J16) increases. For example, with a 
2.5V FREQ REF INPUT, the outputs of U11 and 
U12 are high (+ 12V) and the outputs of U7 and 
U8 are low (OV). 


LATCHES 


A high (+12V) Convert signal turns on QI, which 
effectively grounds TP7 to open the latches (U5, 
U6, U9, U10). With the latches open, their outputs 
correspond with their inputs. When the Convert 
signal from A9 Automatic Control Assembly 
becomes low (OV), Q1 shuts off and TP7 switches 
to a high DC level (+ 12V). This closes the latches 
and any change of input has no effect on their out- 
put. 
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ENCODER 


The encoder U3 and U4 converts logic from the 
latches to binary coded decimal logic. The output 
of U4 is a binary count (0 to 7) of the eight lowest 
frequency ranges selected, and the output of U3 is 
a binary count (8 to 13) of the six highest frequen- 
cy ranges selected. The Encoder is disabled by a 
low (OV) DC level at pin 5. This signal is present 
when A1S1 FREQ RANGE (GHZ) is in a selected 
manual frequency range. 


MULTIPLEXER 


In the AUTO mode of operation, the Multiplexer 
(U1 and U2) converts the octal output of the en- 
coders to BCD, inverts the logic, and routes it to 
the Al9 Frequency Range Assembly. The inputs 
from A1lS1 FREQ RANGE (GHz) are grounded 
and have no effect. When the frequency range is 
manually selected, the inputs to the multiplexer 
from the encoder are 0 Volts, and the inputs from 
A1S1 FREQ RANGE (GHz) control the multiplex 
output. In a manually selected frequency range, a 
disable signal (Hi) is sent to the encoder and the A9 
Automatic Control Assembly. 


FREQUENCY RANGE SWITCH 


The FREQ RANGE GHz switch on the 8410B 
front panel connects to the A/D Converter, A18. 
The switch position puts a logic level at the inputs 
of Multiplexer Ul and U2, selecting the search 
window size and loop gain compensation (in A19) 
for the selected Frequency Range. 
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Model 8410B/8411A 


8410B A/D CONVERTER A18 CIRCUIT DESCRIPTION 


GENERAL DESCRIPTION 


When enabled by the convert pulse from the A9 
Automatic Control Assembly, the Al8 A/D Con- 
verter takes the analog FREQ REF INPUT and 
converts it to a binary output for use in the Al9 
Frequency Range Assembly. The output is deter- 
mined by the setting of the A1S1 FREQ RANGE 
(GHz) switch. 


LOG A/D CONVERTER 


The Log A/D Converter is composed of a chain of 
comparators (U7, U8, U11, U12) whose outputs 
go high (+12V) in succession as the FREQ REF 
INPUT amp (J16) increases. For example, with a 
2.5V FREQ REF INPUT, the outputs of U11 and 
U12 are high (+12V) and the outputs of U7 and 
U8 are low (OV). 


LATCHES 


A high (+ 12V) Convert signal turns on Q1, which 
effectively grounds TP7 to open the latches (U5, 
U6, U9, U10). With the latches open, their outputs 
correspond with their inputs. When the Convert 
signal from A9 Automatic Control Assembly 
becomes low (OV), Q1 shuts off and TP7 switches 
to a high DC level (+12V). This closes the latches 
and any change of input has no effect on their out- 
put. 
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ENCODER 


The encoder U3 and U4 converts logic from the 
latches to binary coded decimal logic. The output 
of U4 is a binary count (0 to 7) of the eight lowest 
frequency ranges selected, and the output of U3 is 
a binary count (8 to 13) of the six highest frequen- 
cy ranges selected. The Encoder is disabled by a 
low (OV) DC level at pin 5. This signal is present 
when A1S1 FREQ RANGE (GHZ) is in a selected 
manual frequency range. 


MULTIPLEXER 


In the AUTO mode of operation, the Multiplexer 
(U1 and U2) converts the octal output of the en- 
coders to BCD, inverts the logic, and routes it to 
the Al9 Frequency Range Assembly. The inputs 
from A1S1 FREQ RANGE (GHz) are grounded 
and have no effect. When the frequency range is 
manually selected, the inputs to the multiplexer 
from the encoder are 0 Volts, and the inputs from 
A1S1 FREQ RANGE (GHz) control the multiplex 
output. In a manually selected frequency range, a 
disable signal (Hi) is sent to the encoder and the A9 
Automatic Control Assembly. 


FREQUENCY RANGE SWITCH 


The FREQ RANGE GHz switch on the 8410B 
front panel connects to the A/D Converter, A18. 
The switch position puts a logic level at the inputs 
of Multiplexer Ul and U2, selecting the search 
window size and loop gain compensation (in A19) 
for the selected Frequency Range. 
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Figure 8-65. 8410B-A18 Parts Location 


Al8 AD CONVERTER ASSEMBLY (08410-60107) 


Fra tae 14 
ee 


| 
+20V —C2_ +51, 13- 


FROM XA9(-11) J (w)—5 10 >———— 2 Seeita 
| 
[eee 


Ql 
1854-0071 


ul10 
1820-1540 
D LATCH 


NC 


Service 


SERIAL PREFIX: 1902A DATE: MARCH 1979 


NC 


NC 


DISABLE (LOW) 
+12V a 
as 1820-1534 
4 


6 
4 

Tf) 
3 
1820- 1570 B | 
ENCODER VV 


oy? ee aan 


1820-1570 
ENCODER 


d 


— 


ik 


| 
ue 


_ 
ies) 


U2 
1820-1535 
¢ 


FF3| 
é 
e) 

S 


i 
aire 
i 

= 


> 
poy 
| 
wa) 


Og 


26. 1K 


NOTES 
L_ SEE FIGURE 8-10 
FOR GENERAL NOTES. 


P/O XA18 


\ 
\ 
> x) XA9(-6) 
DISABLE a I act 


| 
! 
| 
i 
1 
| 
{ 
! 


A 19 >+_@) 16 xai9(-7) 

a | 
D 18) 16 xai9-6) 

i} 

1 | 

ei 

1 

1 | 

f5 a 
: 17> (48) 1G xalsi-5) 

| 
2 3 +16 > 4 1G xaisi4) 

ote | 

A 


20 >) 1G xa19/-8) 


15 


R25 i 4 +12V 
100K VV #lv 
0 ons ee] 
ESGs& J R24 100K 
ES Wook R23 
A R22 100K 
ar ae ‘100K 


Figure 8-66. 


8410B-A18 
ALSO:8410B-J16 


8410B-A18 Schematic Diagram 
8-65 


Service 


Model 8410B/8411A 


8410B FREQUENCY RANGE ASSEMBLY A119, CIRCUIT DESCRIPTION 


GENERAL DESCRIPTION 


The Al9 Frequency Range Assembly uses the in- 
verted binary input from the Al8 A/D Converter 
to vary the VTO search signal amplitude and the 
phase-lock loop gain. This compensates for the in- 
creased frequency response of the higher VTO har- 
monics. A Search Rate Reduction signal is sent to 
the A9 Automatic Control Assembly for three fre- 
quency ranges. 


LEVEL SHIFTING 


Q1 through QS invert the binary logic from the 
A18 A/D Converter to a standard form (A 
becomes A). The +12V/0V (HI/LO) logic is also 
shifted to aOV/—13V (Hi/Lo) logic. For example, 
a high (+ 12V) on the gate turns off the FET, and 
the drain goes low (— 13V); a low (OV) on the gate 
turns on the FET and the drain goes high (OV). 


DECODER 


U1 is disabled by D for the first eight octave 
bands, and U2 is disabled by D for the next six 
octave bands. The output of the decoder is used to 
switch in different resistor values to vary the 
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search signal amplitude and phase-lock loop gain 
as the harmonic number of the 8411A VTO is 
increased. 


SEARCH WINDOW SIZE 


The search signal amplitude is reduced as the fre- 
quency of the octave band selected is increased. 
This is done by switching in progressively smaller 
resistors in parallel to ground. A high (OV) signal 
on the gate of a FET(Q6-Q19) indicates the resistor 
selected (the metal case is tied to the gate). 


LOOP GAIN COMPENSATION 


Progressively larger resistors are switched in series 
with the phase error signal to reduce phase-lock 
loop gain as the 8411A VTO harmonic number is 
increased. Q31 is switched off on the three highest 
octave bands for better isolation. Switching of the 
Loop Gain Compensation circuit is the same as in 
the Search Window Size circuit. 


SEARCH RATE REDUCTION 
A high (OV) Search Rate Reduction signal (TP1) is 


sent to the A9 Automatic Control Asembly on the 
two lowest and the highest octave bands. 
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8410B FREQUENCY RANGE ASSEMBLY A19, CIRCUIT DESCRIPTION 


GENERAL DESCRIPTION 


The A1l9 Frequency Range Assembly uses the in- 
verted binary input from the Al8 A/D Converter 
to vary the VTO search signal amplitude and the 
phase-lock loop gain. This compensates for the in- 
creased frequency response of the higher VTO har- 
monics. A Search Rate Reduction signal is sent to 
the A9 Automatic Control Assembly for three fre- 
quency ranges. 


LEVEL SHIFTING 


Q1 through QS invert the binary logic from the 
A18 A/D Converter to a standard form (A 
becomes A). The +12V/0V (HI/LO) logic is also 
shifted to aOV/—13V (Hi/Lo) logic. For example, 
a high (+12V) on the gate turns off the FET, and 
the drain goes low (—13V); a low (OV) on the gate 
turns on the FET and the drain goes high (OV). 


DECODER 


U1 is disabled by D for the first eight octave 
bands, and U2 is disabled by D for the next six 
octave bands. The output of the decoder is used to 
switch in different resistor values to vary the 
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search signal amplitude and phase-lock loop gain 
as the harmonic number of the 8411A VTO is 
increased. 


SEARCH WINDOW SIZE 


The search signal amplitude is reduced as the fre- 
quency of the octave band selected is increased. 
This is done by switching in progressively smaller 


resistors in parallel to ground. A high (OV) signal — 


on the gate of a FET(Q6-Q19) indicates the resistor 
selected (the metal case is tied to the gate). 


LOOP GAIN COMPENSATION 


Progressively larger resistors are switched in series 
with the phase error signal to reduce phase-lock 


loop gain as the 8411A VTO harmonic number is — 


increased. Q31 is switched off on the three highest 
octave bands for better isolation. Switching of the 
Loop Gain Compensation circuit is the same as in 
the Search Window Size circuit. 


SEARCH RATE REDUCTION 
A high (OV) Search Rate Reduction signal (TP1) is 


sent to the A9 Automatic Control Asembly on the 
two lowest and the highest octave bands. 


a 


Model 8410B/8411A 


a18 


eke 
3 


heal 


AAA AN 
heey 
el 


t 


) 


4 


O | i 


: | z 


fey 
| 
td & 


t=42 | 
re if 
. 
rAARmannae 
Nov el et a et est a 


4h | 


=~ 


ft 
i 


me 
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Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L. 

R. Barbosa Rodrigues, 42-I°DT.: 

Caixa Postal, 6487 

Luanda 

Tel: 35515/6 

Cable: TELECTRA Luanda 


AUSTRALIA 
Hewlett-Packard Australia 
Pty. Ltd. 
31-41 Joseph Street 
Blackburn, Victoria 3130 
P.O. Box 36 
Doncaster East, Victoria 3109 
Tel: 896351 
Telex: 31-024 
Cable: HEWPARD Melbourne 


Hewlett-Packard Australia 
Ltd. 

31 Bridge Street 

Pymble 

New South Wales, 2073 

Tel: 4496566 

Telex: 21561 

Cable: HEWPARD Sydney 


Hewlett-Packard Australia 
Pty. Ltd. 

153 Greenhill Road 

Parkside, S.A., 5063 

Tel: 2725911 

Telex: 82536 

Cable: HEWPARD Adelaide 


Hewlett-Packard Australia 
Ltd. 

141 Stirling Highway 

Nedlands, W.A. 6009 

Tel: 3865455 

Telex: 93859 

Cable: HEWPARD Perth 


Hewlett-Packard Australia 
Pty. Ltd. 

121 Wollongong Street 

Fyshwick, A.C.T. 2609 

Tel: 804244 

Telex: 62650 

Cable: HEWPARD Canberra 


Hewlett Packard Australia 

. Ltd. 
5th Floor 
Teachers Union Building 
495-499 Boundary Street 
Spring Hill, Queensland 4000 
Tel: 2291544 
Cable: HEWPARD Brisbane 


BANGLADESH 

The General Electric Co. 
of Bangladesh Ltd. 

Magnet House 72 

Dilkusha Commercial Area 

Motijhell, Dacca 2 

Tel: 252415, 252419 

Telex: 734 

Cable: GECDAC Dacca 


ETHIOPIA 
Abdella Abdulmalik 
P.O. Box 2635 
Addis Ababa 
Tel: 11 93 40 


GUAM 

Medical Only 

Guam Medical Supply, Inc. 
Suite C, Airport Plaza 

P.O. Box 8947 

Tamuning 96911 

Tel: 646-4513 

Cable: EARMED Guam 


HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
Wing On Centre, 28th Floor 
Connaught Road, C. 

Hong Kong 

Tel: 5-455644 

Telex: 74766 SCHMC HX 


INDIA 

Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd 
Bombay 400 020 
Tel: 29 50 21 
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Cable: BLUEFROST 
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xxx/1678 Mahatma Gandhi Rd. 
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1-1-117/1 

Sarojini Devi Road 
Secunderabad 500 003 
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234 Kodambakkam High Road 
Madras 600 034 
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INDONESIA 

BERCA Indonesia P.T. 
P.O. Box 496/Jkt. 

Jin. Abdul Muis 62 
Jakarta 
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BERCA Indonesia P.T. 
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Surabaya 
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Electronics Engineering Div. 

of Motorola Israel Ltd. 
16, Kremenetski Street 
P.O.Box 25016 
Tel-Aviv 
Tel: 38973 
Telex: 33569, 34164 
Cable: BASTEL Tel-Aviv 
JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 4th Floor 
4-20, Nishinakajima 5-chome 
Yodogawa-ku, Osaka-shi 
Osaka,532 
Tel: 06-304-6021 
Telex: 523-3624 
Yokogawa-Hewlett-Packard Ltd. 
29-21, Takaido-Higashi 3-chome 
Suginami-ku, Tokyo 168 
Tel: 03-331-6111 
Telex: 232-2024 YHP-Tokyo 
Cable: YHPMARKET TOK 23 724 


Yokogawa-Hewlett-Packard Ltd. 
Nakamo Building 

24 Kami Sasajima-cho 
Nakamura-ku, Nagoya, 450 
Tel: 052 571-5171 


Yokogawa-Hewlett-Packard Ltd. 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Building 

105, 1-chome, San-no-maru 
Mito, |baragi 310 

Tel: 0292-25-7470 


Yokogawa-Hewlett-Packard Ltd. 
Inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugi, Kanagawa 243 

Tel: 0462-24-0452 


Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 

Hachijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 
Tel: 0485-24-6563 


KENYA 

Advanced Communications Ltd. 
P.O. Box 30070 

Nairobi 

Tel: 331955 

Telex : 22639 


Medical Only 

International Aeradio(E.A. )Ltd. 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055 /56 

Telex: 22201 22301 

Cable: INTAERIO Nairobi 


Medical Caly 

International Aeradio (€.A.) Ltd. 
P.O. Box 95221 

Mombasa 


KOREA 

Samsung Electronics Co., Ltd. 
15th Floor, Daeyongak Bldg., 
25-5, 1-KA 

Choong Moo-Ro, Chung-Ku, 
Seoul 

Tel: (23) 6811, 778-3401/23/4 
Telex: 22578 


MALAYSIA 

Hewlett-Packard Sales SDN BHD 
Suite 2.21/2.22 

Bangunan Angkasa Raya 

Jalan Ampang 

Kuala Lumpar 

Tel: 23320/27491 


Protel Engineering 
P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel; 53544 

Cable: PROTELENG 


MOZAMBIQUE 

A.N. Goncalves, Ltd. 

162, 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 

Maputo 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 
Cable: NEGON 


NEW GUINEA 

Hewlett-Packard Australia 
Pty. Ltd. 

Development Bank Building 

Ground Floor 

Ward Strip 

Port Moresby, Paupua 

Tel: 258933 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 

P.O. Box 9443 

Courtney Place 
Wellington 

Tel: 877-199 

Cable: HEWPACK Wellington 


Hewlett-Packard (N.Z.) Ltd. 
Pakuranga Professional Centre 
267 Pakuranga Highway 

Box 51092 

Pakuranga 

Tel: 569-651 

Cable: HEWPACK Auckland 


Analytical /Medical Only 
Medical Supplies N.Z. Ltd. 
Scientific Division 


79 Carlton Gore Road, Newmarket 


P.O. Box 1234 
Auckland 

Tel: 75-289 

Cable: DENTAL Auckland 


Analytical /Medical Only 
Medical Supplies N.Z. Ltd. 
Norrie and Parumoana Streets 
Porirua 

Tel: 75-098 

Telex: 3858 


Analytical /Medical Only 
Medical Supplies N.Z. Ltd. 
P.O. Box 309 

239 Stanmore Road 
Christchurch 

Tel: 892-019 

Cable: DENTAL Christchurch 


Analytical /Medical Only 
Medical Supplies N.Z. Ltd. 
303 Great King Street 
P.O. Box 233 

Dunedin 

Tel: 88-817 

Cable: DENTAL Dunedin 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex: 31231 TEIL NG 

Cable: THETIEL Ibadan 


The Electronics Instrumenta- 
tions Ltd. 

144 Agege Motor Road, Mushin 

P.O. Box 6645 


Lagos 
Cable: THETEIL Lagos 


PAKISTAN 

Mushko & Company Ltd. 
Oosman Chambers 

Abdullah Haroon Road 
Karachi-3 

Tel: 511027, 512927 

Telex: 2894 

Cable: COOPERATOR Karachi 


Mushko & Company, Ltd. 
38B, Satellite Town 
Rawalpindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 
The Online Advanced 
Systems Corporation 
Rico House 
Amorsolo cor. Herrera Str. 
piece vee Makati 
P.O. Box 1510 
Metro Manila 
Tel: 85-35-81, 85-34-91 85-32-21 
Telex: 3274 ONLINE 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 
Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte. ) Ltd. 

1150 Depot Road 

Alexandra P.O. Box 58 

Singapore 4 

Tel: 270-2355 

Telex: HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty. ), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-1040 

Telex: 8-4782 

Cable: HEWPACK Johannesburg 


Hewlett-Packard South Africa 

ey ), Ltd. 
P.O. Box 120 
Howard Place, Cape Province, 7450 
Pine Park Centre, Forest Drive, 
Pinelands, Cape Province, 7405 
Tel: 53-7955 thu 9 
Telex: 57-0006 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 

Telex: 1377METROLTD CE 
Cable: METROLTD 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

39 Chung Hsiao West Road 
Section 1, 7th Floor 

Taipei 

Tel: 3819160-9,3141010 
Cable: HEWPACK TAIPEI 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Soren 

tel: (07) 242318-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., Ltd. 
20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 

Cable: SANKWANG Taipei 


TANZANIA 

Medical nee 

International Aeradio (€.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 
2538 Sukumvit Ave. 
Bangchak,Bangkok 
Tel: 3932387, 3930338 
Cable: UNIMESA Bangkok 


UGANDA 

Medical Only 

International Aeradio(E.A. ), Ltd. 
P.O. Box 2577 

Kampala 

Tel: 54388 

Cable: INTAERIO Kampala 


ZAMBIA 

R.J. Tilbury @ambia) Ltd. 
PO. Box 2792 

Lusaka 

Tel: 73793 

Cable: ARJAYTEE, Lusaka 


OTHER AREAS NOT LISTED, CONTACT: 
Hewlett-Packard Intercontinental 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 


Snr EET 


CANADA 


ALBERTA 

Hewlett-Packard (Canada) Ltd 
11620A - 168th Street 
Edmonton T5M 319 

Tel: (403) 452-3670 

TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 
210,7220 Fisher St. S.E. 
Calgary T2H 2H8 

Tel: 4403) 253-2713 

Twx: 610-821-614! 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
Richmond V6X 2W7 

Tel: (604) 270-2277 

TWX: 610-925-5059 


MANITOBA 
Hewlett-Packard (Canada) Ltd. 
380-550 Century St. 
Winnipeg R3H OYt 

Tel: (204) 786-6701 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
800 Windmill Road 
Dartmouth B3B 1L1 

Tel: (902) 469-7820 

TWX: 610-271-4482 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1020 Morrison Dr. 

Ottawa K2H 8K7 

Tel: (613) 820-6483 

TWX: 610-563-1636 


Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 

Tel: (416) 678-9430 

TWX: 610-492-4246 
Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 

London N6E 2S5 

Tel: (519) 686-9181 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Blvd. 

Pointe Claire H9R 1G7 

Tel: (514) 697-4232 

TWX: 610-422-3022 

TLX: 05-821-521 HPCL 


FOR CANADIAN AREAS NOT LISTED: 


Contact Hewlett-Packard (Canada) 


Ltd. in Mississauga. 
2/79 


a 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 
Hewlett-Packard Argentina 


A 
a Leandro N. Alem 822 - 12° 
1001 Buenos Aires 
Tel: 31-6063,4,5,6 
Telex: 122443 AR CIGY 
Cable: HEWPACKARG 


Biotron S.A.C.l.yM 

Bolivar 177 

1066 Buenos Aires 

Tel: 30-4846, 34-9356, 34-0460, 
33-2863 

Telex: 011-7595 

Cable: Biotron Baries 

BOLIVIA 

Casa Kavlin S.A 

Calle Potosi’ 1130 

P.O. Box 500 

Tal 1530 53221 

Tel: 41 ' 

Telex: CWC BX 5298,ITT 3560082 

Cable: KAVLIN 

BRAZIL 

Hewlett-Packard do Brasil 

eC. Ltda 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 

Cable: HEWPACK Sao Paulo 


Hewlett-Packard do Brasil 
1.e.C. Ltda 

Rua Padre Chagas, 32 
20000-Pérto Alegre-RS 

Tel: (0512) 22-2998, 22-5621 
Cable: HEWPACK Pofto Alegre 


Hewlett-Packard do Brasil 
|.e.C. Ltda 
Av. Epitacio Pessoa, 4664 
Lagoa 
20000-Rio de Janeiro-RJ 
Tel 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK 

Rio de Janeiro 


CHILE 

Jorge Calcagni y Cia. Ltda 
Vicuna MacKenna 3, Ofic. 1204 
Casilla 16475 

Correo 9, Santiago 

Tel: 34152 

Telex: JCALCAGNI 


COLOMBIA 

Instrumentacion 

Henrik A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogota, | D.E. 

Tel: 269-8877 

Telex: 44400 

Cable: AARIS Bogota 


Instrumentacion 

H.A. Langebaek & Kier S.A. 
Carrera 63 No. 49-A-31 
Apartado 54098 

Medellin 

Tel: 304475 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San Jose 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
Cable: GALGUR 


ECUADOR 

Computadoras y Equipos 
Electrdnicos del Ecuador 
P.O. Box 6423 CCI 

Eloy Alfaro No. 1824,3°Piso 
Quito 

Tel: 453 482 

Telex: 2548 CYEDE ED 
Cable: CYEDE-Quito 


Medical Only 

Hospitalar S.A. 

Casilla 3590 

Robles 625 

Quito 

Tel: 545-250 

Cable: HOSPITALAR-Quito 


EL SALVADOR 

IPESA 

Bulevar de los Heroes 11-48 
San Salvador 

Tel: 252787 


GUATEMALA 

IPESA 

Avenida Reforma 3-48, 
Zona 9 

Guatemala City 


Tel: 316627 ,314786,66471-5,ext.9 


Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periférico Sur No. 6501 
Tepepan, Xochimilco 
Mexico 23, D.F. 

Tel: 905-676-4600 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V 

Ave. Constitucidn No. 2184 
Monterrey, N.L. 

Tel: 48-71-32, 48-71-84 
Telex: 038-410 


NICARAGUA 

Roberto Terdn G. 

Apartado Postal 689 

Edificio Terdn 

Managua 

Tel: 25114, 23412, 23454 22400 
Cable: ROTERAN Managua 


PANAMA 

Electrdnico Balboa, S.A 

Aparatado 4929 

Panama 5 

Calle Samuel Lewis 

Edificio ‘Alfa’, No.2 

Cuidad de Panama 

Tel: 64-2700 

Telex: 3483103 Curundu, 
Canal Zone 

Cable: ELECTRON Panama 


PERU 

Compania Electro Médica S.A. 
Los Flamencos 145 

San Isidro Casilla 1030 

Lima 1 

Tel: 41-4325 


Telex: Pub. Booth 25424 SISIDRO 


Cable: ELMED Lima 


SURINAME 

Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 

P.O. Box 155 
Paramaribo 

Tel: 72118, 77880 

Cable: Surtel 


TRINIDAD & TOBAGO 
CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 

Tel: 62-53068 


URUGUAY 

Pablo Ferrando S.A.C.el, 

Avenida Italia 2877 

Casilla de Correo 370 

Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth Para 
Pablo Ferrando 

Cable: RADIUM Montevideo 


VENEZUELA 

HAL Bete de Venezuela 
P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 239-4133 (20 lines) 
Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 


FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 

Inter-Americas 

3200 Hillview Ave 

Palo Alto, California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1260 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 
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Hewlett-Packard Espafiola, S.A 


Av Ramén y Cajal, 1 
Edificio Sevilla, planta 9 


Seville 5 


Biuro Informacji Techniczne; 
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SAMPLER DIODE BIAS SUPPLY 
REFERENCE PREAMPLIFIER, A4 


FOR COMPLETE NOTES AND MEASUREMENTS CONDITIONS, 


SEE FIGURE 8-12 —S — 
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VOLTAGE-TUNED OSCILLATOR, A7 
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TEST PREAMPLIFIER, A5 
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PHASE DETECTORS, A5 
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AUTOMATIC GAIN CONTROL, A15 
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SEARCH, LOCK, TRACK, A7 & A8& 


A/D CONVERTER ASSEMBLY, A18 
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AMPLITUDE ATTENUATOR, A11 


20.278 MHz IF AMPLIFIER AND SECOND MIXER, A12 


TEST CHANNEL GAIN, A2 & A3 
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MODEL 8410B/8411A OVERALL SCHEMATIC DIAGRAM 
8410B SERIAL PREFIX 1902A AND 1941A — 8411A SERIAL PREFIX 1925A 
POWER SUPPLIES NOT INCLUDED 
P/O 08410—90521 
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NORTH AFRICA AND MIDDLE EAST 


EUROPE, 


UNITED STATES 


AUSTRIA 

Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.O. Box 7 

A-1205 Vienna 

Tel: 351621-27 

Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


BAHRAIN 

Medical Only 

Wael Pharmacy 

P.0. Box 648 
Bahrain 

Tel: 54886, 56123 
Telex: 8550 WAEL GJ 
Cable: WAELPHARM 


Analytical Only 

Al Hamidiya Trading 
and Contracting 

P.O. Box 20074 
Manama 

Tel: 259978, 259958 
Telex: 8895 KALDIA GJ 


BELGIUM 
Hewlett-Packard Benelux 
S.A.IN.V 


Avenue du Col-Vert, 1, 
(Groenkraaglaan ) 

B-1170 Brussels 

Tel: (02) 660 50 50 
Cable: PALOBEN Brussels 
Telex: 23-494 paloben bru 


CYPRUS 
iW creo 
ag cage Xenopoulos Street 
0. Box 1152 
Nicosia 
Tel: 45628 /29 
Cable: a Pandehis 
Telex: 301 


CZECHOSLOVAKIA 
Vyvojova a Provozni Zakladna 


Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 Bechovice u Prahy 


Tel: 89 93 41 
Telex: 12133 


Institute of Medical Bionics 


Vyskumny Ustav Lekarskej Bioniky 


Jedlova 6 

CS-88346 
Bratislava-Kramare 
Tel: 4251 

Telex : 93229 


DDR 


Entwicklungslabor der TU Dresden 


+A aaa Meinsberg 


eeeensweineperg 
Tel: 37 667 
Telex: 518741 


Export Contact AG Zuerich 
Guenther Forgber 
Schlegelstrasse 15 

1040 Berlin 

Tel; 42-74-12 

Telex: 111889 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

OK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable: HEWPACK AS 
Telex: 37409 hpas dk 
Hewlett-Packard AS 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 37409 hpas dk 
Cable: HEWPACK AS 


ad 
LEA 


International Engineering Associates 


24 Hussein Hegazi Street 
Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 

Cable: INTENGASSO 
SAMITRO 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo 

Tel: 24932 

Cable: SAMITRO CAIRO 


FINLAND 
Hewlett-Packard OY 
Nahkahousunti 5 

P.0. Box 6 

SF-00211 Helsinki 21 
Tel: (90) 6923031 


FRANCE 
Hewlett-Packard France 
Avenue des Tropiques 
Les Ulis 

Boite Postale No. 6 
91401 Orsay-Cedex 
Tel: (1) 907 78 25 
TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
B.P. 162 

69130 Ecull 

Tel: (78) 33 81 25, 
TWX: 310617F 
Hewlett-Packard France 
Péricentre de la Cépiére 
31081 Toulouse-Le Mirail 
Tat eine 11 12 

TWX: 510957F 


Hewlett-Packard France 
Le Ligoures 

Bureau de vente de Marseilles 
Place Rouée de Villenueve 
13100 Aix-en-Provence 
Tel: (42) 59 41 02 
Hewlett-Packard France 
2, Allee de la Bourgnette 
35100 Rennes 

Tel: (99) 51 42.44 

TWX: 74091 2F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiltigheim 

Tel: (88) 83 08 10 

TWX: 890141F 


Hewlett-Packard France 
Immeuble péricentre 

Rue van Gogh 

59650 Villeneuve D Ascq 
Tel: er 91 41 25 

TWX: 160124F 


Hewlett-Packard France 
Bureau de Vente 

Centre d’ affaires Paris-Nord 
Batiment Ampére 

Rue noe Commune de Paris 


B.P. 3 
93153 Le Blanc Mesnil Cédex 


Tel: (01) 931 88 50 
Hewlett-Packard France 
Ay. du Pdt. Kennedy 
33700 Meriguac 

Tel: (66) 97 22 69 
Hewlett-Packard France 


“France-Evry"’ immeuble Lorraine 


Boilevard de France 

91035 Evry-Cedex 

Tel: 077 96 60 
Hewlett-Packard France 
60, Rue de Metz 

57130 Jouy aux Arches 
Tel: (87) 69 45 32 


GERMAN FEDERAL REPUBLIC 


Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 

Postfach 560 140 

D-6000 Frankfurt 56 

Tel: (0611) 50-04-1 

Cable: HEWPACKSA Frankfurt 
Telex: 04 13249 hpffm d 


Hewlett-Packard GmbH 
Technisches Buro Boblingen 
Herrenberger Strasse 110 


ie bore, ube Wirttemberg 


Tel: aoe 
Cie HE! PACK Béblingen 
Telex: 07265739 bbn 


Hewlett-Packard GmbH 
Technisches Buro Disseldort 
Emanuel-Leutze-Str, 1 (Seestern ) 
D-4000 Dusseldorf 

Tel: (0211) 59711 

Telex: 085/86 533 hpdd d 
Hewlett-Packard GmbH 
Technisches Buro Hamburg 
Wendenstrasse 23 

D-2000 Hamburg 1 

Tel: (040) 24 13 93 


Cable: HEWPACKSA Hamburg 
Telex: 21 63 032 hphh d 
Hewlett-Packard GmbH 
Technisches Buro Hannover 
Am Grossmarkt 6 

0-3000 Hannover 91 

Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches Buro Nurnberg 
Neumeyerstrasse 90 
0-8500Nurnberg 

Tel: (0911) 56 30 83 
Telex: 0623 860 
Hewlett-Packard GmbH 
Technisches Buro Munchen 
Eschenstrasse 5 

D-8021 Tautkirchen 

Tel: (089) 6117-1 


Hewlett-Packard GmbH 
Technisches Buro Berlin 
Kaithstrasse 2-4 
0-1000 Berlin 30 

Tel: (030) 24 90 86 
Telex 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 
Athens 133 

Tel: 32 30 303/82/37 731 


Analytical Only 

INTECO 

G. Papathanassiou & Co. 
17 Marni Street 

Athens 103 

Tel: 5522 915/5221 989 


Telex: 21 5329 INTE GR 
Cable: INTEKNIKA 


Medical Only 
Technomed *iellas Ltd. 
52 Skoufa Street 
Athens 135 

Tel; 3626 972 


HUNGARY 
MTA 


Muszerligy és Méréstechnikai 
Szolgalata 

Hewlett-Packard Service 

Lenin Krt. 67, P.O.Box 241 

1391 Budapest VI 

Tel: 42 03 38 

Telex: 22 51 14 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hafnarnvoli - Tryggvagdtu 
P.0.Box 895 

|S-Reykjavik 

Tel: 1 58 20/1 63 03 

Cable: ELDING Reykjavik 


IRAN 

Hewlett-Packard Iran Ltd. 
No. 13, Fourteenth St. 
Mir Emad Avenue 

P.0. Box 41/2419 
Tehran 

Tel: 851082-5 

Telex: 213405 hewp ir 


IRELAND 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, Wokingham 
Berks, RG11 5AR 
GB-England 

Tel: (0734) 78 47 74 
Telex: 847178 

Cable: Hewpie London 


Hewlett-Packard Ltd. 

2C Avonbeg Industrial Estate 
Long Mile Road 

Dublin 12, Eire 

Tel: (01) 514322 

Telex: 30439 


Medical Only 

Cardiac Services (Ireland) Ltd 
Kilmore Road 

Artane 

Dublin 5, Eire 

Tel: (01) 315820 
Medical Only 

Cardiac Services Co. 
95A ging 4 Rd. South 
Belfast BT10 OBY 
GB-Northern Ireland 


ITALY 


Hewlett-Packard Italiana S.p.A. 
) 


Via G.Di Vittorio , 
20063 Cernusco 
Sul Naviglio (MI) 
Tel: (2) 903691 
Telex: 311046 HEWPACKIT 


Hewlett-Packard Italiana S_p.A 
Via Turazza , 14 

35100 Padova 

Tel: (49) 664888 

Telex: 41612 HEWPACKI 
Hewlett-Packard Italiana S.p.A 
Via G. Armellini 10 

1-00143 Roma 

Tel: (06) 54 69 61 

Telex: 61514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana S.p.A. 


Corso Giovanni Lanza 94 
1-10133 Torino 
Tel:(011) 682245/659308 


Medical /Caiculators Only 


Hewlett-Packard Italiana S.p.A. 


Via Principe Nicola 43 G/C 
|-95126 Catania 
Tel:(095) 37 05 04 


Hewlett-Packard Italiana S.p.A. 


Via Nuova San Rocco A 
Capodimonte, 62A 

1-80131 Napoli 

Tel: (081) 7913544 


Hewlett- Piet Italiana S.p.A. 


Via E. Masi, 9/8 


ogna 
Tel: (051) 307887 300040 


JORDAN 

Mouasher Cousins Co. 
P.O. Box 

Amman 

Tel: 24907 /39907 
Telex: SABCO JO 1456 
Cable: MOUASHERCO 


KUWAIT 

Al-Khaldiya Trading & 
Contractin 

P.O. Box 830-Safat 

Kuwait 

Tel:42 4910/41 1726 

LUXEMBURG 

Hewlett-Packard Benelux 
ALIN 

Avenue du Col-Vert, 1 

(Groenkraaglaan ) 

B-1170 Brussels 

Tel: (02) 672 22 40 

Cable: PALOBEN Brussels 

Telex: 23 494 


MOROCCO 
Dolbeau 

81 rue Karatchi 
Casablanca 

Tel: 3041 82 

Telex: 2305122822 
Cable: MATERIO 


Gerep 

3, rue d'Agadir 
Casablanca 

Tel: 272093/5 
Telex: 23739 

Cable: GEREP-CASA 


Cogedir 

31 rue Omar Slaoui 
Casablanca 

Tel: 27 65 40 
Telex: 21737 23003 
Cable: COGEDIR 


NETHERLANDS 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartiaan 121 
P.O. Box 667 
NL-Amstelveen 1134 

Tel: (020) 47 20 21 


NORWAY 
Hewlett-Packard Norge A/S 
Osterdalen 18 

P.0. Box 34 

1345 Osteraas 

Tel: (02) 1711 80 

Telex: 16621 hpnas n 


Hewlett-Packard Norge A/S 
Nygaardsgaten 114 
5000 Bergen 


POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

UI Stawki 2, 6P 

00-950 Warszawa 

Tel: 33.25.88 89.67.43 
Telex: 81 24 53 hepa pl 
UNIPAN 

Biuro Obslugi Technicznej 
01-447 Warszawa 

ul Newelska 6 

Poland 


Zaklady Naprawcze Sprzetu 
Medycznego 

Plac Komuny Paryskiej 6 

90-007 Lodz 

Tel: 334-41, 337-83 

Telex: 886981 


PORTUGAL 
Telectra-Empresa Técnica de 
Equipamentos Eléctricos S.a.r.1 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-Lisbon 1 

Tel: (19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 


Medical only 
Mundinter 


Intercambio Mundial de Comércio 


S.a.r.l 
P.O. Box 2761 
Avenida Antonio Augusto 
de Aguiar 138 
P - Lisbon 
Tel: (19) 53 21 31/7 
Telex: 16691 munter p 
Cable: INTERCAMBIO Lisbon 


QATAR 

Nasser Trading & Contracting 
P.0. Box 1563 

Doha 

Tel: 22170 

Telex: 4439 NASSER 

Cable: NASSER 


RUMANIA 

Hewlett-Packard Reprezentanta 
Bd.n. Balcescu 16 
Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 


11.R.U.C. 

Intreprinderea Pentru 
Intretinerea 

Si Repararea Utilajelor de Calcul 

B-dul Prof. Dimitrie Pompei 6 

Bucuresti-Sectorul 2 


Tel: 88-20-70, 88-24-40, 88-67-95 


Telex: 118 


SAUDI ARABIA 
Modern Electronic 
Establishment (Head Office ) 


P.O. Box 1228, Baghdadiah Street 


Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic 
Establishment (Branch) 
P.O. Box 2728 
Riyadh 

Tel: 62596 66232 
Cable: RAOUFCO 


Modern Electronic 
Establishment ®ranch) 
P.O. Box 1 
Al-Khobar 

Tel: 44678-44813 


SPAIN 

Hewlett-Packard Espanola, S.A 
Calle Jerez a 

E-Madrid 

Tel i458 36 00 (10 lines) 
Telex: 23515 hpe 
Hewlett-Packard Espadfola S.A. 
Colonia Mirasierra 

Edificio Juban 

% Costa Brava, 13 

Madrid 34 


Hewlett-Packard Espafola, S.A 
Milanesado 21-23 
E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 


Hewlett-Packard Espafiola, S.A 
Av Ramon y Cajal, 1 

Edificio Sevilla, planta 9° 
-Seville 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A 
Edificio iy 7° B 
E-Bilbao 

Tel: 23 83 06723 82 06 


Hewlett-Packard Espafiola S.A 
C/Ramon Mb 1 
(Entlo. ) 
E-Valencia-10 
Tel: 96-361.13.54/361.13.58 


SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 3, Fack 

S-161 Bromma 20 

Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 
Frotallsgatan 30 

S-421 32 Vastra Frolunda 
Tel: (031) 49 09 50 

Telex: 10721 via Bromma office 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Ziircherstrasse 20 

P.0. Box 307 

CH-8952 Schlieren-Zurich 
Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 


Hewlett-Packard (Schweiz) AG 
Chateau Bloc 19 

CH-1219 Le Lignon-Geneva 
Tel: (022) 96 03 22 

Telex; 27333 hpag ch 

Cable: HEWPACKAG Geneva 


SYRIA 
General Electronic Inc. 


Nuri Basha-Ahnaf Ebn Kays Street 


P.O. Box 5781 
Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 


Cable: ELECTROBOR DAMASCUS 


ee Calculator only 
Sawah 

Place oe 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Suleiman Hilal E! Miawi 

P.O. Box 2528 

Mamoun Bitar Street, 56-58 
DamascusTel: 11 46 63 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 

Corema 

1 ter. Av. de Carthage 
Tunis 

Tel; 253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 

Telex: 42155 

Teknim Com., Ltd 
Barbaros Bulvari 55/12 
Besikyas, Istanbul 
Tel; 613 546 

Telex: 23540 


Medical only 
E.M.A 


Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
YUksel Caddesi 

Ankara 

Tel: 17 56 22 

Cable: EMATRADE/Ankara 
Analytical onl 

dimae Ozy ies 

Milli Mudataa Cad 16/6 
Kizilay 


Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 
Cable: OZYUREK ANKARA 


UNITED ARAB EMIRATES 
Emitac Ltd. (Head Office) 

P.O. Box 1641 

Sharjah 

Tel: 3541218 

Telex: 8136 


Emitac Ltd. (ranch Office) 
P.O. Box 2711 

Ahu Dhabi 

Tel: 331370/1 


UNITED KINGDOM 
Hewlett-Pacaard Ltd 
King Street Lane 
Winnersh, bt aga 
Berks. RG11 5AR 

Tel: (0734 ) 784774 
Telex 8471789 
Hewlett-Packard Ltd 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 

West Midlands B62 8SD 
Tel: (021) 550 9911 
Telex: 339105 


Hewlett-Packard Ltd. 

Wedge House 

799, London Road 

Thornton Heath ’ 
Surrey CR4 6XL 

Tel: (01) 6840103 

Telex: 946825 


Hewlett-Packard Ltd 
10, Wesley St 
Castleford 

Yorks WF10 1AE 
Tel: (0977) 550016 
Telex: 557355 


Hewlett-Packard Ltd 

. Wallace Way 
Hitchin 

Hertfordshire, SG4 OSE 
Te Os) 31111 
Telex: 82.59.81 


USSR 

Hewlett-Packard 

Representative Office USSR 
Pokrovsky Boulevard 4/17-kw 12 
Moscow 101000 

Tel: 294.20.24 

Telex: 7825 hewpak su 


YUGOSLAVIA 
iskra-Standard Hewlett-Packard 
Miklosiceva 38 MII 

61000 Ljubljana 

Tel: 31 58 79/32 16 74 


SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H 
Handelskai 52 

P.0. Box 7 

A-1205 Vienna, Austria 

Tel: (0222) 35 16 21 to 27 


MEDITERRANEAN AND 

MIDDLE EAST COUNTRIES 

NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard S.A 

Mediterranean and Middle 

East Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia-Athens, Greece 

Tel: 8080337 259/429 


FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard S.A 

7, rue du Bois-du-Lan 

P.O. Box 

CH-1217 Meyrin 2 - Geneva 
Switzerland 

Tel: (022) 82 70 00 


A A A RS A Ro 


ALABAMA 

P.O. Box 4207 
8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4591 


8933 E. Roebuck Blvd. 
opie gees 35206 
Tel: (205) 836-2203/2 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 244-1361 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 889-4661 


"ARKANSAS 


Medical Service Only 
P.0. Box 5646 


Brady Station 
Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 
1579 W. Shaw Ave. 
Fresno 93771 
Tel: (209) 224-0582 


1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2671 

5400 West Rosecrans Blvd. 
P.0. Box 92105 

World Way Postal Center 
Los Angeles 90009 
Tel: an 776-7500 
TWX: 910-325-6608 

“Los Angeles 
Tel: C13) 776. 7500 

3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 988-7000 
“Ridgecrest 
Tel: (714) 446-6165 
646 W. North Market Blvd 


Sacramento 95834 
Tel: 16) 929-7222 


9606 Aero Drive 
P.0. Box 23333 
San Diego 92123 
Tel: oh, 279-3200 
“Tarz 

Tel: 013) 705- 3344 


COLORADO 
5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 
Ft. Lauderdale 33309 
Tel: (305) 973-2600 
4428 Emerson Street 
Unit 103 
Jacksonville 32207 
Tel: (904 ) 725-6333 


P.0. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 

Tel: (305) 859-2900 
P.O. Box 12826 
Suite 5, Bldg. 1 
Office Park North 
Pensacola 32575 
Tel: (904 ) 476-8422 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

Medical Service Only 
“Augusta 30903 

Tel: (404) 736-0592 


P.O. Box 2103 

1172 N. Davis Drive 
Warner Robins 31098 
Tel: 912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808 ) 955-4455 


ILLINOIS 

5201 Tollview Dr. 

Rolling Meadows 60008 
Tel: 12) 255-9800 

TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis46250 

Tel: (317) 842-1000 

TWX: 810-260-1797 
lOWA 

2415 Heinz Road 

lowa City 52240 

Tel: 819) 338-9466 


KENTUCKY 

Medical Only 

3901 Atkinson Dr 

Suite 407 Atkinson Square 
Louisville 40218 

Tel: (502) 456-1573 


LOUISIANA 

P.O. Box 1449 

3229-39 Williams Boulevard 
Kenner 70063 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Parkway Industrial Center 
Hanover 21076 

Tel: (301) 796-7700 
TWX: 710-862-1943 

2 Choke Cherry Road 
Rockville 20850 

Tel: (301 ) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 

724 West Centre Ave. 
Kalamazoo 49002 

Tel: (606 ) 323-8362 


MINNESOTA 
2400 N. Prior Ave 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI © 
322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 
1024 Executive Parkway 
St. Louis 63141 

Tel: (314) 878-0200 


NEBRASKA 
Medical Onl 

7101 Mercy Road 
Suite 101 

Omaha 68106 

Tel: (402) 392-0948 


NEVADA 

“Las Vegas 

Tel: (702) 736-6610 

NEW JERSEY 

W. 120 Century Rd 

Paramus 07652 

Tel: (201) 265-5000 

TWX: 710-990-4951 

Crystal Brook Professional 
Building, Route 35 


Eatontown 07724 
Tel :(201 ) 542-1384 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E 
Albuquerque 87123 
Tel: (605) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (605) 526-2484 
TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-444-4961 


650 Perinton Hill Office Park 
Fairport 14450 

Tel: (716) 223-9950 

TWX: 510-253-0092 

No.1 Pennsylvania Plaza 
55th floor 

34th street & 8th Avenue 
New York 10001 

Tel: (212) 971-0800 


5858 East Molloy Road 
Syracuse 13211 

Tel: 15) 455-2486 

1 Crossways Park West 
Woodbury 11797 

Tel: (516) 921-0300 
NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27405 
Tel: (919) 852-1800 


OHIO 

Medical Computer Only 
Bidg. 300 

1313 E. Kemper Rd 
Cincinnati 45426 

Tel: (613) 671-7400 


16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 
330 Progress Rd 
Dayton 45449 

Tel: (513) 859-8202 


1041 Kingsmill Parkway 
Columbus 43229 
Tel: (614) 436-1041 


OKLAHOMA 

P.O. Box 32008 

6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 
9920 E. 42nd Street 
Suite 121 

Tulsa 74145 


OREGON 

17890 SW Lower Boones 
Ferry road 

Tualatin 97062 

Tel: (503) 620-3350 


PENNSYLVANIA 

111 Zeta Drive 

Pittsburgh 15238 

Tel: (412) 782-0400 

1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
Calle 272, 

Edif. 203 Urg. Country Club 
Carolina 00924 

Tel: (809) 762-7255 

Telex: 345 0514 


SOUTH CAROLINA 

P. 0. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
8914 Kingston Pike 
Knoxville 37922 
Tel: (615) 523-0522 


3027 Vanguard Dr 
Director's Plaza 
Memphis 38131 
Tel: (901) 346-8370 


“Nashville 
Medical Service only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 

Tel: (915) 533-3555 
P.0. Box 1270 

201 E, Arapaho Rd 
Richardson 75080 
Tel: (214) 231-6101 


P.O. Box 42816 
10535 Harwin Dr 
Houston 77036 

Tel: (713) 776-6400 
“Lubbock 

Medical Service only 
Tel: (806) 799-4472 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (612) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 972-4711 


VIRGINA 

0. Box 12778 

orfolk 23502 

Tel: (804) 460-2671 

P.O. Box 9669 

2914 Hungary Springs Road 
Richmond 23228 

Tel: (804) 285-3431 


WASHINGTON 
Bellefield Office Pk 
1203-114th Ave. S.E 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2446 
P.O. Box 4010 
Spokane 99202 
Tel: (509) 535-0864 


"WEST VIRGINIA 
Medical Analytical Only 
Charleston 

Tel: (304) 345-1640 


WISCONSIN 

9004 West Lincoln Ave 
West Allis 53227 

Tel: (414) 541-0550 


FOR U.S, AREAS NOT LISTED: 
Contact the regional office 

nearest you: Atlanta, Georgia. . 

North Hollywood, California 

Rockville, Maryland. ..Rolling Meadows, 
Illinois. Their complete 

addresses are listed above. 
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